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SOME CHARACTERISTICS OF JUNIORS EN- 
ROLLED IN SELECTED CURRICULA AT 
THE UNIVERSITY OF WISCONSIN 


WILSON BICKFORD THIEDE* 
Louisiana State University 


SECTION I 
INTRODUCTION 


The setting for this investigation of teachers- 
in-training cannot be delineated more effectively 
than has been done by the Commission on Teach- 
er Education in the summary of the final volume 
of its work; 

The quality of teachers is—or should 
be—a matter of deepest social concern. 
The nation risks its entire future if it en- 
trusts its children to the charge of men 
and women who are not intelligent, not 
informed, not skillful, not democratic, 
not devoted to young people and to their 
own calling. The nation needs teachers 
who are superbly fitted to their import- 
ant task. It needs teachers who respect 
peronality, who are community minded, 
who act reasonably, who know how to 
work cooperatively with others. It needs 
teachers whose native gifts have been 
highly developed through sound general 
and professional education, whose knowl- 
edge is accurate, extensive, and increas- 
ing. It needs teachers who like and are 
liked by children, who understand how 
children grow and develop, who know how 
to guide learning and mediate knowledge 
effectively. It needs teachers who live 
in the world as well as in the school and 
in the classroom, who function as good 
democratic citizens in all these situations. 
And it needs teachers who love their work, 





who are skillful in evaluating for them- 
selves how effective they are in discharg- 
ing their duties, and who are continually 
increasing their stature as persons, citi- 
zens, and professional workers. 

It is the task of teacher education in the 
United States to produce teachers of this 
caliber, teachers fit for our nation and 
our times. ! 


Because of the importance of their role, teach- 
ers should be among the most competent persons 
in our society. Frequently it is argued that they 
are not. It might be maintained that, at a mini- 
mum, they should represent a cross section of pro- 
fessional workers in other fields and of leaders in 
business and industry. 

This investigation will study some of the char- 
acteristics of teachers-in-training at the Univer- 
sity of Wisconsin as compared to students in other 
selected curricula, with particular reference to 
their academic aptitude and high school and college 
achievement. Certainly, faculties contend that the 
level of achievement in high school and college is 
a partial measure, at least, of the intelligence 
possessed by the student, and of the extent and 
quality of the student’s knowledge. Specifically, 
this study will seek answers to the following ques- 
tions: 


1. Are there differences between curricular groups 
with respect to sex and marital status, veteran 
Status, age, and date of entrance? 


2. Are there differences between men and women 
students with respect to academic aptitude and 





*The writer is particularly indebted to his advisor and major professor, Dr. A. S. Barr, University 
of Wisconsin, far his encouragement and competent guidance. 


1. Commission on Teacher Education, The Improvement of Teacher Education (Washington, D.C.: Amer- 





ican Council on Education, 1946), p. 247. 
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high school and college achievement? 


. Are there differences between students in the 
curricular groups with respect to academic ap- 
titude and overall high school and college achi- 
evement? 


. When the fields of study of English and speech, 
foreign languages, sciences, and history and 
social studies are considered, are there differ- 
ences between curricular groups in college a- 
chievement ? 


- Are there differences with respect to high sch- 
ool achievement between students admitted to 
the curricular groups with advanced standing 
from other colleges and universities and those 
admitted directly from high school? 


. When certain measurable factors related to col- 
lege achievement are combined in a composite 
score, are there differences between curricu- 
lar groups with respect to this composite cri- 
terion? 


SECTION I 


DESIGN OF THE INVESTIGATION 


Criteria of Competence 


Four criteria will be employed to compare the 
students of the several curricular groups. They 
are: (1) college achievement; (2) high school achi- 
evement; (3) academic aptitude; and (4) a compos- 
ite score which combines the relationship of high 
school achievement and academic aptitude in pre- 
dicting college achievement. 

In his comprehensive summary of investigations 
in the measurement and prediction of teaching effic- 
iency, Barr2 reported that of sixty-one studies of 
the relationship of intelligence to various criteria 
of teaching efficiency, forty-four positive, one neg- 
ative, and sixteen zero findings were shown; of fif- 
ty-nine studies of the relationship of scholarship 
or grade point average to the criteria, fifty-five 
positive, one negative, and three zero finding were 
shown. 

Some representative relationships between sev- 
eral criteria of teaching efficiency and three of the 
criteria of competence which will be used in this 
study are summarized in Table I. The coefficients 
of correlation between the criteria of teaching ef- 
ficiency and high school scholarship range from 
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.13 to .64; between the criteria and the American 
Council Psychological Examination from .10 to .61; 
between the criteria and college scholarship from 
.15 to .71. The significance of the four variables, 
proposed for use as criteria of competence in this 
study, is established by the positive relationships 
with teaching efficiency reported above and in 
Table I. 

For purposes of this study, ‘‘college achieve- 
ment’’ means the level of scholastic achievement 
in the University of Wisconsin as measured by an 
honor-point semester-credit-hour ratio over sub- 
jects taken prior to the junior year. The honor- 
point semester-credit-hour ratio is the quotient 
of the number of honor-points earned, divided by 
the sum of the number of credits for for which the 
student was enrolled in subjects which were not 
terminated in grades of W (Withdrawn) or I (Incom- 
plete). The number of honor-points is obtained by 
multiplying the number of credits in each subject 
by the following honor-point values for each grade: 
Grade A, three points; grade B, two points; grade 
C, one point; grade D, no points; grade F, no 
points. 

Thus, a student who enrolled for the program 
shown in Table II would earn the point-credit ratio 
indicated. Note that the Chemistry credits are not 
used in the calculation since the student received 
an Invomplete. Credits in German are counted, 
however, although no points are accumulated. 

Because students in the several curricula com- 
plete varying numbers of courses in the different 
subject fields, it is desirable to make comparisons 
of criteria other than the total point-credit ratio. 
In using the total point-credit ratio alone, one might 
be comparing one curricular group which complet- 
ed a large number of science courses with another 
curricular group which completed a small number 
of science courses, but a large number of English 
courses. This introduces uncontrolled variables 
of student interest and departmental grading prac- 
tices. It is also desirable to find some criterion 
which would eliminate the professional courses pe- 
culiar to each curricular group. Therefore, in ad- 
dition to the point-credit ratio on all subjects and 
on all non-professional subjects, the courses which 
the students studied were grouped as follows: 


All subjects in English grammar, 
composition, literature and speech 
offered by the Departments of Eng- 
lish and Speech. 


English and 
Speech 


All subjects in the classical and 
modern languages offered by the De- 
partments of German, French and 
Italian, Classics, Slavic Languages, 


Foreign 
Languages 





2. A. S. Barr, “The Measurement and Prediction of Teaching Efficiency: A Summary of Investigations ,” 
Journal of Experimental Education, IVI (June 1948), pp. 207-211. 
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TABLE I 


COEFFICIENTS OF CORRELATION BETWEEN SEVERAL CRITERIA OF TEACHING 
EFFICIENCY, AND HIGH SCHOOL SCHOLARSHIP, AMERICAN COUNCIL PSY- 
CHOLOGICAL EXAMINATION SCORES, AND COLLEGE SCHOLARSHIP, 

AS REPORTED BY BARR* 





High School College 
Criterion Scholarship Scholarship 





In-Service Supervisory Ratings .22 

Critic Teacher’s Rating 21 

In-Service Supervisory Ratings 

In-Service Supervisory Ratings 

Supervisor’s Rating 

Composite Supervisor Rating 

Supervisory Rating 

Supervisory Rating 

Supervisory Rating 

Pupil Achievement 

M-Blank Ratings 

Supervisory Ratings 

Practice Teaching Grades 

Ratings by Principals and 
Supervisors 

Pupil Achievement 

Percentile Rank of Teacher in Own 
Faculty by Administrator 

103 Practice Teaching Rating Scale 

113 Supervisory Ratings ‘ i 

117 Supervisory Ratings .31 

128 Supervisory Ratings . 30 

















*Study numbers refer to the bibliography in A. S. Barr, ‘‘The Measurement and 
Prediction of Teaching Efficiency: A Summary of Investigations, ’’ Journal of Ex- 
perimental Education, XVI (June 1948), 277-283. 





TABLE I 


POINT-CREDIT RATIO CALCULATION FOR HYPOTHETICAL 
STUDENT PROGRAM 





Course 





English 3 
Chemistry 5 
History 3 


German 4 
Total 10 














Point-credit ratio: 12/10 or 1.20 
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TABLE Ill 


UNIVERSITY OF WISCONSIN JUNIORS IN CLASSIFICATIONS UNDER STUDY 





All 
Students 





Entered as new freshmen 


Women 
Men 
Subtotal 


Entered with advanced 
standing 





Women 
Men 


Subtotal 
Grand Total 
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Hebrew, Scandinavian Languages, 
Spanish and Portuguese. 


All subjects offered by the Depart- 
ments of Astronomy, Agricultural 
Bacteriology, Biochemistry, Bot- 
any, Chemistry, Geology, Meteor- 
ology, Physics, Physiology, and 
Zoology. Subjects offered by the 
Department of Geography, except 
cultural geography courses, were 
included in this group. In addition, 
History of Science, Philosophy of 
Science, Elementary Logic, Exper- 
imental Psychology, Experimental 
Industrial Psychology, Experiment- 
al Psychology of Sensation, Percep- 
tion, Conditioning, Learning and 
Memory, and Genetics of Heredity 
were included in this group. The 
practices of the College of Letters 
and Science in defining courses 
which may be used to fulfill the sci- 
ence requirement in that college 
were followed in all cases. 


Sciences 


History and Subjects offered by the Departments 
Social Stud- of Anthropology, History, Political 
ies Science, Sociology, Philosophy (ex- 

cept Elementary Logic), and Econ- 
omics were included in this group. 
Cultural geography and rural soci- 
ology courses were also included. 
In addition, certain courses in the 
Department of Agricultural Econ- 
omics were included, again follow- 
ing the practice of the College of 
Letters and Science in this respect. 
All psychology subjects not included 
under Sciences are included here. 3 


All subjects offered by the Depart- 
ment of Mathematics were included 
in this group. 


Mathematics 


All courses not included in the above 
described groups are included here. 
For example: Freshman Forum, 
Navigation, Naval Science, Econom- 
ic Entomology, Plant Pathology, 
Pharmacy, Social Work, Commerce, 
Education, Engineering, Home Ec- 


Professional, 
technical, 
miscellan- 
eous 
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onomics, Art Education, Physical 
Education, Humanities, Comparative 
Literature, and Classics other than 
classical languages. 


By ‘‘high school achievement’’ is meant the 
comparative level of scholastic attainment in high 
school as measured by the student’s percentile 
rank in his high school graduating class. 

Travers, in a very comprehensive analysis of 
the literature on the prediction of academic suc- 
cess in college, made the following statement in 
evaluating the importance of high school grades: 


At the present time, the evidence indi- 
cates that the best single measure for the 
selection of the college student is his av- 
erage grade in high school. Study after 
study has indicated that the average high 
school grade is a better predictor of col- 
lege grades than either subject matter or 
psychological tests. ... 


This study will use percentile rank in the grad- 
uating class rather than average grades. Despite 
the fact that percentile rank in the graduating class 
is an inconsistent measure of achievement, ability, 
and motivation from school to school, it has been 
proved to be an effective measure. Froehlich, 
summarizing a series of prediction studies at the 
University of Wisconsin, concluded: 


A measure of high school success is the 
best single index obtained to date for the 
prediction of academic success at the Uni- 
versity of Wisconsin. Studies involving 
the rank in secondary school graduating 
class (based on three and one-half or four 
years of secondary school marks) have 
consistently yielded coefficients of correl- 
ation with first semester grade point av- 
erages that were between .50 and .60. The 
single comprehensive study thus far car- 
ried out at Wisconsin, in which an objec- 
tive measure of high school achievement 
(the score on the composite Wisconsin 
Achievement Test) was correlated with 
first semester grade point average, yield- 
ed a coefficient of correlation that was 
only negligibly less than that obtained when 
secondary school rank was used. 5 





3. Colle of Letters and Science, Announcement of Courses, Bulletin of the University of Wisconsin, 
Serial No. 3033 (Madison, Wisconsin: University of Wisconsin, 1948), p. 28. 

4. Robert M. W. Travers, and others, “Significant Research on the Prediction of Academic Success ,” 
in The Measurement of Student Adjustment and Achievement (Ann Arbor, Michigan: University of 





Michigan Press, 1949), p. 154. 


5. Gustav J. Froehlich, The Prediction of Academic Success at the University of Wisconsin, Bulletin 





No. 2574, Series 2358 (Madison, Wisconsin: University of Wisconsin, 1941), p. 37. 
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Again, Travers said: 


The value of high-school grades for pre- 
dictive purposes is undoubtedly a result 
of the fact that they represent a combina- 
tion of ability and motivational factors op- 
erating in much the same way as they will 
operate in college. 6 


To the extent that percentile rank represents for an 
individual the competitive level that he is able and 
content to attain in a particular group, it may bea 
better predictor of his future than a measure of a- 
chievement which would be comparable from school 
to school. 

By ‘‘academic aptitude’’ is meant those char- 
acteristics which affect the quality of the student’s 
college achievement as measured by the Ameri- 
can Council on Education Psychological Examina- 
tion, using the total score and percentile norms 
based on entering college freshmen in the United 
States. Tests of scholastic aptitude including the 
American Council on Education Psychological Ex- 
amination are ranked third in effectiveness as a 
predictor by Travers, 7 and second by Froelich. 8 

Comparing the curricular groups on the basis 
of each of the above criteria singly would provide 
a measure of their interaction. For example, one 
curricular group might be superior on the meas- 
ure of academic aptitude, whereas another group 
might demonstrate superiority in its past achieve- 
ment. Factors of group competition or other so- 
cial behavior may act to reduce the effectiveness 
of a group capable of performing at a higher lev- 
el than observed. As a further illustration, it is 
widely known that entrance to a medical school is 
extremely competitive, dependent to a large ex- 
tent on a high level of premedical achievement. 
The motivation afforded by this circumstance could 
result in a higher level of achievement than might 
be maintained later if the competitive aspects of 
the situation were removed. Retaining academic 
achievement as the primary criterion of compet- 
ence, other measures were sought which would 
identify some of the elements entering into that 
achievement which could then be equated and used 
as a composite score. In this connection, Travers 
Said: 


The combination of high-school grades 
and the scores on a scholastic aptitude 
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test will probably provide as satisfactory 
a selection device as can be obtained at 
the present time. 9 


On this evidence and that of studies reported 
above, the percentile rank in the graduating class 
and the percentile rank on the American Council 
Psychological Examination were combined in a re- 
gression using the point-credit ratio on all subjects 
taken as the dependent variable. A composite 
score, the predicted point-credit ratio, was thus 
arrived at for each of the curricular groups, by 
which they could be compared with respect to the 
combined relationship which high school rank and 
ACE percentile bear to college achievement. The 
specific method of handling the regression will be 
discussed later in this section. 


Selection of the Groups 


The curricular groups to be studied were sel- 
ected arbitrarily. The first criterion for selec- 
tion of a group was an interest in the group either 
professionally or educationally. For example, one 
of the engineering groups was studied because of 
the great interest shown in engineering by univer- 
sity men students. The electrical engineering cur- 
riculum was chosen of those possible because at 
the University of Wisconsin this curriculum has 
been of particular interest to the engineering stu- 
dents in the postwar period. The second criter- 
ion for selection was that the group should havea 
sufficiently large number of students to insure 
reasonable reliability in the statistical treatment. 
(See Appendix Table A 9 for summary of juniors 
in all classifications at the University of Wiscon- 
sin. )* Thirty or more cases were considered to 
be a satisfactory number, although in a few groups 
it was not possible to obtain that number. Thecur- 
ricular groups under investigation here are: 


BA: Students enrolled in the College of Letters 
and Science scheduling subjects of a non- 
professional nature culminating in the de- 
gree of Bachelor of Arts. 


PreM: Students enrolled in the College of Letters 
and Science scheduling subjects which will 
qualify them for admission to the Univer- 

sity of Wisconsin Medical School. 





- Travers, op. oit., p. 155. 
- Travers, op. cit., p. 156, 
Froehlich, op. cit., p. 37. 


Travers, op. cit., p. 157. 


Wisconsin. 


All references to Appendices may be found in original thesis on file, Library, University of 
















JOURNAL OF EXPERIMENTAL EDUCATION 


Students enrolled in the School of Educa- 
tion majoring in general academic fields 
and scheduling subjects which will quali- 
fy them for the degree of Bachelor of Sci- 
ence (Education) and the University Teach- 
ers Certificate. 


Students enrolled in the College of Engin- 
eering scheduling subjects which will qual- 
ify them for the degree of Bachelor of Sci- 
ence (Electrical Engineering). 


Students enrolled in the College of Agri- 
culture scheduling subjects which will qual- 
ify them for the degree of Bachelor of Sci- 
ence (Home Economics). 


Students enrolled in the School of Com- 
merce scheduling subjects which will qual- 
ify them for the degree of Bachelor of Bus- 
iness Administration. 


Students enrolled jointly in one of several 
schools and colleges and in the School of 
Education scheduling courses which will 
qualify them for the University Teachers 
Certificate and for the following degree: 
Bachelor of Science (Agriculture and Edu- 
cation), Bachelor of Science (Home Econ- 
omics and Education), Bachelor of Science 
(Art Education, Bachelor of Science (Phys- 
ical Education), Bachelor of Science (Ed- 
ucation) (Recreation major), Bachelor of 
Science (Music and Education). 


This study will compare students enrolled inthe 
School of Education with students in other curric- 


ula. However, the students who are earning the 
University Teachers Certificate will be divided in- 
to two groups. The first group includes those stu- 
dents who are enrolled only in the School of Edu- 
cation who have general academic teaching majors. 
The second group includes those enrolled jointly 

in the School of Education and in other schools and 
colleges but who are also earning the University 
Teachers Certificate. The ‘‘Teachers Certificate”’ 
group is studied separately from the other educa- 
tion group because it is composed of students in 
creative fields (music and art) or students in what 
may be conventionally called non-academic fields 
(physical education, agriculture, home economics, 
recreation, and commerce). 

Students in the Bachelor of Arts curriculum 
were chosen because of the long-standing respect 
and interest accorded this degree by college and 
university faculties. Premedical students were 
chosen because of the highly selective admission 
requirements these students will face before they 
are accepted by a professional school, and also 
because of an interest in comparing those students 
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who wish to become physicians with those who wish 
to become teachers. Electrical Engineering and 
Commerce students were chosen because of the 
growth of these two fields in colleges in the post- 
war period. The Home Economics curriculum was 
chosen because it is a popular professional choice 
of college women at the University of Wisconsin. 
Women in this curriculum who were also earning 
the University Teachers Certificate were included 
in the ‘‘Teachers Certificate’’ group. 

Because comparable data were not available for 
students entering with advanced standing, it was 
necessary to separate the students in the curricu- 
lar groups who had entered as new freshmen from 
those who had entered with advanced standing. The 
advanced standing students had not been adminis- 
tered the American Council Psychological Examin- 
ation during the period under study. In addition, 
they may have transferred to the University with 
only one subject taken elsewhere or with as much 
as two years of study, the latter group entering 
directly as juniors. Furthermore, it was antici- 
pated that it would not be desirable to study groups 
composed of both women and men because of pos- 
sible sex differences in aptitude and achievement 
characteristics of these groups of college students. 
This assumption was verified and is reported in 
Section IV. 


Selection of the Students 


Students ‘classified as juniors at the University 
of Wisconsin were chosen because, in the first 
two years, the academic programs of the curric- 
ular groups are more nearly alike than in the last 
two years. If the last two years were included, a 
greater variation in the range of credits in the 
various subject fields would be noted between cur- 
ricular groups. It was desired to reduce this range 
as much as would be practicable. 

Lists of students classified as juniors in the 
first semester of 1948-1949 were obtained through 
the courtesy of the Student Personnel Services’ Of- 
fice of Statistics and Research. These lists were 
checked to eliminate persons who were classified 
as seniors in the second semester of 1948-1949, 
or as juniors in the second semester of 1947-1948. 
In addition, students who had enrolled but later 
withdrew during either semester of 1948-1949 were 
eliminated. Therefore, the remaining group was 
composed of students who were enrolled and were 
classified as juniors during both semesters of 19- 
48-1949, and who had not been juniors prior to that 
time. This procedure was followed in order to re- 
duce the variation in the range of credits which 
would be considered in the measure of college a- 
chievement. Thus, any student studied would have 
earned a minimum of fifty-eight credits, and would 
not have earned more than eighty-eight credits 
(one hundred for Engineers). These are the class- 
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ification limits for juniors at the University of Wis- 
consin. Table III shows the number of students in 
each of the curricular groups. These students con- 
stitute the population being sampled in this invest- 
igation. 

Complete data were not available for all of the 
students in the population, and the numbers in the 
various categories had to be reduced from those 
shown in Table III. Of the students who enteredas 
new freshmen, cases were lost for the following 
reasons: (1) The score on the ACE was unavailable 
because the student had not taken the test; (2) the 
high school percentile rank was unavailable from 
the admission papers; (3) the total number of cred- 
its earned at the University of Wisconsin was less 
than fifty-eight. For the purpose of determining 
the total number of credits earned, only credits 
earned on the Madison campus or in University of 
Wisconsin Extension Division classes or corres- 
pondence study after admission were counted. Ex- 
tension Division work was included up to a maxi- 
mum of any amount less than a full semester. 

It is possible for a student to have entered the 
University of Wisconsin at Madison as a freshman, 
be a junior, and still have less than fifty-eight ear- 
ned credits if he: (1) applied for and obtained the 
fifteen elective war credits granted to veterans for 
their service in the armed forces; or (2) had at- 
tended another college or an Extension Center for 
a period of time after being admitted to the Univer- 
sity. Table IV shows the number of students who 
had entered as freshmen but who were rejected for 
these reasons. . 

Because neither college credits earned nor ACE 
scores were used for those students who had enter- 
ed with advanced standing, the only reason for re- 
jection from this group was the unavailability of 
the high school percentile rank. The numbers of 
students rejected from the advanced standing groups 
for this reason are shown in Table V. 

The students remaining after eliminating those 
shown in Tables IV and V are the ones who consti- 
tute the sample for this investigation. (See Table 
VI). Because of these losses it was not possible 
to draw random samples of equal size. 

In order to ascertain the adequacy of the sam- 
ples, the chi-square test was made of the goodness 
of fit of the distribution of the ages and the en- 
trance dates of the men and the women in the sam- 
ple who had entered as freshmen. The theoretical 
distribution was calculated from the distribution of 
ages and entrance dates of the men and the women 
in the total population of juniors who had entered 
as freshmen. The results are shown in Table VIL. 

With respect to the two variables considered, 
there is no reason to suspect that the sample of 
women students deviates more than would a random 
sample drawn from the population. With respect 
Lo the men, there is no reason to suspect that the 
sample deviates more than would a random sample 
of the population with respect to entrance dates. 
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However, with respect to age, the chi-square test 
indicates that if the group being studied were a ran- 
dom sample of the population, an event has occur- 
red which would occur less than one in one hundred 
times. There is, therefore, some reason to sus- 
pect that the sample of men is not representative 
of the population of men. 

In examining the causes for the rejection of cases 
which were discussed previously, there is no reas- 
on for believing that failure of the students to have 
taken the American Council Psychological Examin- 
ation or the inability or failure of the high school 
principal to report the percentile rank in class 
should have occurred disproportionately among 
students of high or low aptitude or of high or low 
school or college achievement. In the case of the 
men, rejection for having earned less than fifty - 
eight credits may have operated to eliminate a dis- 
proportionate number of veterans from the several 
curricular groups. For example, in most of the 
cases where less than fifty-eight credits were earn- 
ed, the dificiency is due to the inclusion of the fif- 
teen war electivecredits. These war elective cred- 
its are not generally available to students in the 
engineering curriculum. This accounts for the 
fact that the smallest percentage of rejections was 
made in the engineering group. 


Collection of Data 


The Student Personnel Services’ Office of Sta- 
tistics and Research provided the original listing 
of students and the following general descriptive 
data on International Business Machine Cards: 


. Name 
. Classification and year 
. Sex and marital status 
. Veteran status (veteran or nonveteran 
of World War II) 
. Residence status (resident or nonresident 
of the State of Wisconsin) 
. Admission status (original entrance as 
new freshman or with advanced standing) 
7. Age (month and year of birth) 
8. Date of entrance (semester and year) 


The percentile rank of the total score on the 
American Council Psychological Examination (the 
raw score was not available for these students) was 
obtained from typewritten or mimeographed reports 
of the University of Wisconsin Student Counseling 
Center, which office administers and scores the 
tests for each entering class. It was not possible 
to obtain from the Student Counseling Center exact 
information as to the forms of the test in use prior 
to September, 1946. After conference with the 
Director of the Center, the following seems to have 
been the practice: 
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TABLE V 


JUNIORS AT THE UNIVERSITY OF WISCONSIN REJECTED FOR 
THE STUDY 
(Those Entered with Advanced Standing) 




















Curricular All 
Group Women Men Students 
BA 7 10 17 
PreM 0 7 7 
SEd 3 7 10 
EE 0 19 19 
HEc 14 0 14 
sc 0 18 18 
a 3 3 6 
All Students 27 64 91 
TABLE VI 


JUNIORS AT THE UNIVERSITY OF WISCONSIN REMAINING IN THE GROUPS STUDIED 





All 
BA PreM | SEd EE HEc sc TC | Students 





Entered as new freshmen 





Women 75 1 §1 ~ 0 56 11 51 245 

Men 24 34 24 82 0 81 33 278 

Subtotal 99 35 75 82 36 92 84 523 
Entered with advanced fe 
standing cs 
Women 51 1 42 0 21 4 13 132 i 
Men 28 25 43 71 0 102 8 277 q 
Subtotal 79 26 85 71 21 106 21 409 4 


























Grand Total 178 61 160 153 77 198 105 932 
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TABLE VII 
CHI-SQUARE TESTS OF THE GOODNESS OF FIT OF THE SAMPLE 
DISTRIBUTIONS 
Group Variable Chi-Square d. f. p(x? >X%) 
Women Age 2.67 4 <<. 
Women Entrance 
Date a. Us 2 <=. 30 
Men Age 23.57 10 <.01 
Men Entrance 
Date 4.95 5 <.50 
TABLE VII 


SEX AND MARITAL STATUS OF JUNIORS AT THE UNIVERSITY OF WISCONSIN 




















; BA PreM SEd EE HEc sc TC All Students 
A. Those Entered as Freshmen 

Single Women 71 1 51 0 55 11 49 238 

Married Women 4 0 0 0 1 0 2 7 

Single Men 22 30 23 71 0 77 22 245 

Married Men 2 4 1 11 0 4 il 33 
Total 99 35 75 82 56 92 84 523 

B. Those Entered with Advanced Standing 

Single Women 46 1 41 0 21 4 13 126 

Married Women 5 0 1 0 0 0 0 6 

Single Men 26 24 35 48 0 92 5 230 

Married Men 2 1 8 23 0 10 3 47 
Total 79 26 85 71 21 106 21 409 
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No. of 
Students 
in Study 


Entrance 
Date 





Prior to 


Sept. 1942 National 


Unknown 


1942- 
1946 


Sept. 


Aug. National 63 


1941 


1946- 
1947 


Sept. 


Aug. National 495 


1945 


The majority then were tested on one edition of the 
examination. 

The permanent record of each student in the 
study was examined in the Student Personnel Ser- 
vices’ Office of Registration and Records. From 
these records, the percentile rank in the graduat- 
ing class and the subjects carried and grades 
earned were obtained. Data obtained from the 
permanent records of the students were summar- 
ized with the assistance of the staff of the Student 
Personnel Services’ Office of Admissions, and 
were checked for accuracy by the author. After 
the point-credit ratios were computed, the data 
were punched into International Business Machine 
Cards with the assistance of the staff of the Lou- 
isiana State University International Business Mach- 
ines Unit. 


Method of Analysis of the Data 


All sums, sums of squared deviations and 
cross~-products, and the distributions used in the 
study were obtained by the investigator on the In- 
ternational Business Machine Tabulator. Progres- 
sive digiting was used to obtain the sums of squares 
and cross products. 10 

The curricular groups selected will be studied 
with respect to measures of academic aptitude and 
high school and college achievement. Specifically, 
analyses will be made to compare the groups with 
respect to high school achievement using percent- 
ile rank in the graduating class, with respect to 
academic aptitude using total percentile scores on 
the American Council Psychological Examination, 
and with respect to earned grades on all subjects 
taken, and earned grades on all nonprofessional 
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subjects taken as well as on groups of subjects in 
related fields, using the point-credit ratio descri- 
bed in a previous part of this section. In addition, 
a composite score will be used which will equate 
those elements of academic aptitude and past 
achievement that bear a relationship to college 
achievement. - 

Lins has shown in a study of 1789 freshmen men 
and 600 freshmen women that there were statistic- 
ally significant differences between men and wom- 
en on three of the variables proposed for use here. 
Using grade-point average, high school ranx per- 
centile, and American Council Psychological Ex- 
amination percentile, he obtained critical ratios of 
the difference between th: means for men and wom- 
en of 5.33, 10.02, and 3.09, respectively.11 A 
similar analysis of the students in this study who 
had entered the University as freshmen yielded 
comparable results which are discussed in the next 
section. For purposes of this study, therefore, the 
sexes will be treated separately. 

Seven hundred fifty-six freshmen who had en- 
tered the University of Wisconsin in 1928 were se- 
lected by Henmon and Holt as a sample.!2 All 
had been given the American Council Psycholog- 
ical Examination and had been in attendance for at 
least one year following. Using American Council 
Percentiles (based on national norms) and high 
school percentile rank, Zero-order Pearson-Prod- 
uct-Moment Coefficients of Correlation were cal- 
culated between these factors and grade-point av- 
erages for the freshman year. A multiple coeffic- 
ient of correlation of .711 resulted. 


Because measures of this type were identified 
by Travers!3 as two of the three most significant 
in the prediction of college achievement, they will 
be used in this study in a multiple regression equa- 
tion with earned point-credit ratio on all subjects 
taken as the criterion to obtain a composite score, 
the predicted point-credit average, by which the 
curricular groups can be compared. Zero-order 
Pearson-Product-Moment Coefficients of Correl- 
ation will be calculated for these three variables 
using data for all the students in the groups being 
studied, but treating men and women separately. 
The multiple regression equation and the multiple 
coefficient of correlation will be obtained by the 
use of determinants and the following formulae: 








10. A. EB. Brandt, "Uses of the Progressive Digit Method,” in G. W. Baehne, Practical Applications 
of the Punched Card Method in Colleges and Universities (New York: Columbia University Press, 





1935), pp. 423-436. 


11. L. J. Lins, “Probability Approach to Forecasting University Success with Measured Grades as 
the Criterion," to be published in Educational and Psychological Measurement. 





12. Froehlich, Prediction of Academic Success, pp. 19-22. 





13. Travers, Student Adjustment, pp. 154-156. 
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Rzz Zo + Rzx x + Rzy y = 014 where 
SZ, Sx Sy 
z! is the deviation of the composite score 


(predicted average point-credit ratio 
for all subjects) as measured from the 
mean. 


x is the deviation of the percentile rank 
on the American Council Psychological 
Examination as measured from the 
mean. 


is the deviation of the percentile rank 
in the high school graduating class 
measured from the mean. 


RZZ is the cofactor of rzz in the determinant 
R, etc. 

SZo is the standard deviation of the variable 
Zo; etc. 


The equation of the least-squares regression plane 
thus obtained for deviation scores will be convert- 
ed for use with raw scores. The standard error of 
the estimate of the composite scores is obtained by 
use of the formula: 


S% = S% _R 
R7zZ 


where 


R ) 


Rzz + TzxRzx + rzyRzy! 


The multiple correlation coefficient is obtained by 
use of 


a ee 
ry xy=! = 
ZZ 


Thus, for the two hundred seventy-eight men 
who entered as freshmen in the six curricular 
groups zero-order coefficients of correlation will 
be calculated for the three variables, and using 
them in a determinant, the multiple regression 
equation and the multiple correlation coefficient 
are obtained. The same calculations are made for 
the women who had entered as freshmen. However, 
women in the PreM and SC groups were dropped 
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from the study because of the small numbers in- 
volved, one and eleven, respectively, in these 
groups. This reduced the total number of women 
in this freshman group to two hundred thirty-three 
for purposes of the statistical analysis. 

The mean predicted point-credit ratio on all 
subjects carried will be calculated for each cur- 
ricular group of women and men. Statistical anal- 
yses will be made to determine whether the means 
of the curricular groups are significantly different 
for the following variables: 


X American Council Psychological Examin- 
ation percentile 


bj High school rank percentile 

Zo Composite score (predicted average 
point-credit ratio for all subjects taken) 

Zo Earned average point-credit ratio for all 


subjects taken 


Z, Earned average point-credit ratio for all 
professional subjects taken 


Zo Earned average point-credit ratio for all 
English and speech subjects taken 


Z3 Earned average point-credit ratio for all 
science subjects taken 


Z, Earned average point-credit ratio for all 
foreign language subjects taken (for wom- 
en only) 

Zs Earned average point-credit ratio for all 


history and social studies subjects taken 
(for women only) 


The validity of the assumption of homoscedas- 
ticity for all variables will be tested by the use of 
the corrected likelihood ratio test developed by 
Bartlett:17 


X?—s- =_-: 2.3026 (n logj9 o'2 - nj logy Q0j?) 
Cc 
4.4. «8-1 
where C =1+ 1 





14. Paul G. Hoel, Introduction to Mathematical Statistics (New York: John Wiley and Sons, Inc., 1947), 





pp. 110-114. 
15. Ibid., p. 115. 


16. Ibid., p. 116. 


17. BE. F. Lindquist, Statistical Analysis in Educational Research (New York: Houghton Mifflin Co., 





1940), pp. 99-100. 
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number of groups 
Nj - 1 
=rnj 


N,S? +... 


rnj 


+ NKS?k 





Unbiased estimates of the popu- 
lation variance calculated from 
each group variance 


Where the probability of obtaining a chi-square 
greater than that observed was less than five in 
one hundred, individual tests of each pair of var- 
iances are made using 


F = NjSj?/(Nj - 1) 
NjSj?/(Nj - 1) 





With N, - 1 and N, - 1 degrees of freedom. 18 
Tests of the significance of the difference between 
each pair of means are then made using 





iNj (Ni + Nj - 2) 
Nj + Nj 


t= Mj - Mj 
NiSi* + NjSj 





With Nj + Nj - 2 degrees of freedom. 19 


Where the assumption of homoscedasticity is 
warranted on the basis of the chi-square test, an 
analysis of variance will be made to test the null 
hypothesis with respect to the means of the vari- 
ables of all groups using 


r= (N-»)V, 
(b - 1) V2 


b 
V; z Nj (Yj - Y)? 


b 
V2 > NiSi? 


N total number of individuals in all 
groups 


b = number of groups20 
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Following this, when the F obtained is statistic- 
ally significant, individual t-tests of the differences 
between pairs of means will be calculated using: 

Ma Mb 
VEst. of, + Est. OM 








where 


Est. oj, - within groups variance, etc. 21 
Ni 





The number of degrees of freedom is the same 
as that for the within groups variance. Therefore, 
for all tests computed in this manner, t will be re- 
ferred to the table of the normal integral because 
the number of degrees of freedom will be greater 
than two hundred in all cases. 

In the case of the analysis of the variances with 
respect to the composite scores Z'y, V2 is obtain- 
ed from 


V2 -V, 


Vv (Z'g - Zp)? = NSZ(1 - R_).?? 
RZZ 


Although most of the statistical tests herein used 
are based on the assumption of normality in the 
parent distribution, there is some evidence in the 
literature on statistics that they are acceptable, 
with somewhat less confidence, even for markedly 
skew distributions. Yule and Kendall state: 


It appears that, provided the divergence 
of the parent from normality is not too 
great, the results [tests of significance 
used with small samples] which are given 
below as true for normal universes are 
true to a large extent for other universes 
....In any case, if there is any good rea- 
son to suspect that the parent is... U- or 
J-shaped, the methods of the succeed- 
ing sections cannot be applied with any 
confidence. 23 


In particular instances, there seems to be lit- 
tle reason for concern. Rider says: ‘‘Even if the 





. Hoel, Mathematical Statistics, p. 152. 





- Hoel, op. cit., p. 145. 


. John F. Kenney, Mathematics of Statistics (New York: D. Van Nostrand Co., Inc., 1941), Part 





Two, pp. 151-153. 
. Lindquist, op. oit., p. 102. 


- Kenney, op. ocit., p. 87. 


. G. Udny Yule and M. G. Kendall, An Introduction to the Theory of Statistics (London: Charles 





Griffin and Co., Ltd., 1946), pp. 437-438. 
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population is not normal, the distribution of means 
will usually be approximately normal. »24 In con- 
nection with this same statistic, Yule and Kendall 
demonstrate that the formula for the standard er- 
ror of the mean is derived without any reference 
to the form of the frequency distribution. 25 

In discussing the applicability of the t-test to 
small samples from non-normal universes, Ken- 
ny Says: ‘‘...it gives a good approximation for 
considerable departures from normality in the 
sampled universe. ’’26 He, of course, urges cau- 
tion that underlying assumptions of normality in 
the universe not be completely neglected in making 
the test more widely applicable. 

From a study of the distributions of the vari- 
ables used in this investigation as shown in Appen- 
dix Tables Al, A 2, and A 3, it is immediately 
apparent that the distributions of the average point- 
credit ratios resemble the single-humped, sym- 
metrical, normal distribution. The variables 
themselves, being derived from college grades 
might be expected to approximate a normal distri- 
bution. Academic aptitude, as measured the the 
ACE and average grade in high school, might also 
logically be expected to resemble a normal distri- 
bution. However, the use of percentiles (original 
raw scores were unavailable to the investigator) 
and the operation of selection in college produces 
a distribution that is single-humped, but asym- 
metrical in shape. At best, they can be said not 
to be of the U- or J-shaped type of distribution, 
but to resemble the left half of a normal distribu- 
tion. The statistical tests applied to the ACE and 
high school rank percentiles must, therefore, be 
interpreted with somewhat less confidence than is 
possible with the average point-credit ratios. The 
composite scores (predicted average total point- 
credit ratios) would be expected to resemble the 
earned total point-credit ratios as to the form of 
the distribution. Because only the group mean 
composite scores were computed, this distribution 
is not available for examination. 


SECTION II 


ANALYSIS OF THE DATA 
Descriptive Data 


Tables numbered VIII through XII summarize 
the information concerning sex and marital status, 
veteran status, Wisconsin residence status, and 
ages and entrance dates for the students in the 
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study. It is interesting to note that of the 932 jun- 
iors in this study, only fifty-six percent had enter- 
ed the University of Wisconsin in Madison as fresh- 
men. The remaining students had begun their 
work elsewhere and slightly more than half of these 
had completed two years of study, entering as jun- 
iors in September, 1948. Less than one-half of 
the students in the School of Education and the 
School of Commerce groups had entered as fresh- 
men. 

The proportion of married students (see Table 
VIII) is approximately the same from group to 
group except that a greater proportion of advanced 
standing men are married. Of those who entered 
as freshmen, the TC men, and those who entered 
with advanced standing, the TC and EE men have 
a larger proportion married than do the other 
groups of men. 

Only one of the women in the study is a veteran, 
while sixty-six percent of the men are veterans. 
(See Table IX.) Except for an unusually small 
number of non-veterans in the engineering groups, 
there seem to be only minor differences between 
the other groups. Approximately six percent of 
the students are not residents of the state of Wis- 
consin. There are no appreciable differences be- 
tween groups with respect to residence status. 

(See Table X. ) 

Of the students who entered as freshmen, the 
men as a group are one and one-half years older 
than the women; of those who entered with advan- 
ced standing, the men are two and one-tenth years 
older. The advanced standing men are slightly 
older than those men who entered as freshmen, 
while the freshmen women are slightly older than 
those women who entered with advanced standing. 
(See Table XI. ) 

Of those who entered as freshmen, approximate 
ly eighty percent of the men and ninety percent of 
the women entered in September 1946. Of those 
who entered with advanced standing, slightly more 
than one-fourth of the men and women entered in 
September 1947, while one-half of the men and 
sixty-five percent of the women entered in Septem- 
ber 1948. (See Table XII. ) 

Except for the large number of students who en- 
tered with advanced standing from other institutions 
the descriptive data reveals neither important dif- 
ferences, nor unexpected information. 


Differences Between Men and Women 
Lins’27 study had shown significant differences 


between the means for men and women with respect 
to grade-point average, high school rank percentile, 





24. Paul R. Rider, An Introduction to Modern Statistical Methods (New York: John Wiley and Sons, Ino, 





1939), p. 77. 


25. Yule and Kendall, op. cit., p. 586. 


26. Kenny, op. cit., p. 141. 
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and American Council Psychological Examination 
percentile. He found differences between all vari- 
ables significant at less than the one-tenth of one 
percent level. The results of a similar analysis 
for the men and women of this study are shown in 
Table XIII. The difference between the mean high 
school rank percentile of men and of women is sig- 
nificant at less than the one-tenth of one percent 
level. The difference between the mean American 
Council Psychological Examination percentile of 
the men and of the women is significant at less 
than the five percent level. The difference between 
the groups with respect to the point-credit ratio 
for all subjects is not statistically significant. All 
the differences noted are in the same direction as 
those obtained by Lins. It is of interest to note 
that while the women scored nine percentile points 
higher on high school rank and the men scored four 
percentile points higher on the ACE, there was a 
negligible difference between their earned aver- 
age point-credit ratio for all subjects taken. 

As has been stated in the preceeding section, be- 
cause of these results, men and women have been 
treated separately throughout this investigation. 


Differences Between Curricular Groups 
of Women Who Entered as Freshmen 


The women of the SEd group had the highest 
high school rank percentile, followed by the TC 
group, the HEc group, and the BA group in that 
order. Because the chi-square test did not inval- 
idate the assumption of homoscedasticity, an anal- 
ysis of the variances was made with respect tothe 
high school rank percentile. There were no sig- 
nificant differences between the means of the groups. 
(See Tables XIV and XV. ) 

The women of the BA group had the highest Psy- 
chological Examination percentile, with the SEd, 
TC, and HEc groups following in that order. Again 
the chi-square test did not reject the assumption 
of homoscedasticity. The analysis of the variances 
indicated Statistically significant differences be- 
tween the means at the five percent point. Com- 
paring each pair of means, using the t-test, signif- 
icant differences were obtained between the means 
of the BA and HEc groups and the means of the BA 
and TC groups at the one percent and fiver percent 
levels of confidence, respectively. (See Tables XVI, 
XV, and XVII.) 

Comparing the groups on the earned average 
point-credit ratio on all subjects taken, the TC 
group had the highest average, followed by the SEd, 
BA, and HEc groups in that order. The assump- 
tion of homoscedasticity not being rejected, the 
analysis of the variances indicated statistically 
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significant differences at the one percent point. 
Testing the individual pairs of means, the differ- 
ences between the mean of the HEc group and the 
means of the TC, SEd, and BA groups were sta- 
tistically significant at the one-tenth of one per- 
cent, one percent, and five percent levels of con- 
fidence, respectively. No other differences were 
Statistically significant. (See Tables XIX, XX, 
and XXI. ) 

Computing zero-order Pearson-product-mom- 
ent coefficients of correlation yields: 


.2375, Or = .0618 


— * 


.3860, Or .0558 


TXZo = 


.4916, Or = .0497 


'Y¥Z) = 
By means of determinants, 
TZo.X¥ = -5644, 
p(Z> Zo)< .001,28 n, = 2, n, 

and Zo = .0063 X + .0136 Y + .2481; 


Se = .4129 


Substituting in the regression equation and sol- 
ving for the mean composite score (predicted 
point-credit ratio) for each curricular group 
yields: 


ZBA 
ZSEd 
ZHEc 
Z'Tc 
Z'Total 


The standard deviation of the composite scores 
is: 


1.8365 
1.8409 
1.7692 
1.8200 
1.8178 


Sz'9 = .2823 


and 
= 18.5701 


NS%, 


It should be noted that the use of the composite 
score (predicted average ratio) obtained by use of 
the regression of high school rank and the ACE on 
earned average ratio, alters the relative ranking 
of the groups. The SEd group is now first, follow- 
ed by the BA, TC, and HEc groups in that order. 





27. Lins, “Forecasting University Success." 


(See footnote 11, p. 12 ) 


28. Using Z = } loge (_R®_. N-p). See Yule and Kendall, Theory of Statistios, pp. 456-458. 





(1-R*© p-°) 
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TABLE XI 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, AND CRITICAL RATIO OF THE 
DIFFERENCE BETWEEN MEANS FOR JUNIORS AT THE UNIVERSITY OF WISCONSIN WHO ENTER- 
ED AS FRESHMEN 





























































j Men Women C.R. of 
3 Variable M s om M Ss om Difference* 
fi 
¥ High School Rank 
H Percentile 75. 470 20. 147 1.211 84. 572 15. 595 1. 024 5. 749 
ACE Percentile 70. 87 21. 58 1. 30 66. 58 22. 80 1.50 2. 167 
é Point-Credit ratio 
: for all subjects 
* taken 1. 8332 0. 4708 0. 0283 1.8178 0. 5002 0. 0328 0. 353 
¢ 
j *c.R. (K-¥)=__X-¥ 
V Oy + Oya 
TABLE XIV 
MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 
DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO HIGH SCHOOL RANK PERCENTILE 
; (Women Entered as Freshmen) 
: Curricular All 
Group BA SEd HEc TC Women 
Mean 82. 920 86.678 83. 589 85.973 84. 572 
Standard 
Deviation 15.515 13. 794 17. 069 15. 345 15. 595 
) Standard Er- 
rf ror of Mean 1. 804 1.951 2. 302 2.170 1. 024 
| Sum 6,219.0 4, 420.6 4,681.0 4, 384.6 19, 705. 2 
Sum of 
Squares 18, 053. 56 9, 703. 91 16, 315. 21 12, 009. 52 56, 667. 29 
Frequency 75 51 56 51 233 




















Testing the validity of the assumption of homoscedasticity yields: 
P (X2 > 2. 3234) <<. 70; d.f. = 3. 







The null hypothesis cannot be rejected. 
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TABLE XV 


ANALYSIS OF VARIANCE WITH RESPECT TO HIGH SCHOOL RANK 
PERCENTILE 
(Women Entered as Freshmen) 








Variance | Unbiased 
due to d. f. Sum of Squares Estim ate 
Between (b - 1) 
Groups 3 585. 095 195. 032 i 
é 
Within (N - b) ; 
Groups 229 56, 082. 195 244. 900 
Total (N - 1) 
232 56, 667. 29 F = 0. 796 














The null hypothesis with respect to high school rank percentile 
cannot be rejected. 


TABLE XVI 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 
DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO ACE PERCENTILE 


(Women Entered as Freshmen) 


























Curricular All 
Group BA SEd HEc TC Women 
Mean 73.13 65. 71 61. 00 63. 92 66. 58 
Standard 
Deviation 19. 96 24.15 22. 68 23.13 22. 80 
Standard Er- 
ror of Mean 2. 32 3. 42 3. 06 3.27 1.50 
Sum 5, 485 3,351 3, 416 3, 260 15, 512 
Sum of 
Squares 29, 884. 67 29, 746. 59 28, 820. 00 27, 289. 69 121, 104. 94 
Frequency 15 51 56 51 233 
z 
Testing the validity of the assumption of homoscedasticity yields: 
P (X? >2. 6082) <. 30; d.f. = 3. 3 





The null hypothesis cannot be rejected. E 
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TABLE XVII 


ANALYSIS OF VARIANCE WITH RESPECT TO ACE PERCENTILE 
(Women Entered as Freshmen) 








Variance Unbiased 
due to d. f. Sum of Squares Estimate 
Between (b - 1) 
Groups 3 5359. 79 1786. 60 
Within (N - b) 
Groups 229 115, 745. 15 505. 44 
Total (N - 1) 
232 121, 104. 94 F = 3. 535 














Interpolating for n, and n2, 
P (F>3. 535)<. 05; n, = 3, nz = 229. 
The null hypothesis is rejected at the five percent point. 


TABLE XVII 


DIFFERENCE IN MEAN ACE PERCENTILE 
(Women Entered as Freshmen) 








SEd HEc TC 
BA 7. 42 12. 13(2) 9. 21(3) 
SEd 4.71 1.79 
HEc 2. 92 














(1) P (t>It |)<. 001 
(2) P (t>Ito |)<. 01 
(3) P (t>|to |) <. 05 
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TABLE XIx 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 
DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT 
RATIO FOR ALL SUBJECTS TAKEN 


(Women Entered as Freshmen) 





Curricular All 
Group BA SEd HEc Women 


Mean 1. 8328 1. 8786 1.6175 1. 8178 





Standard 
Deviation 0. 5184 0.5018 0. 4979 0. 5002 


Standard Er- 
ror of Mean 0. 0603 0. 0710 0. 0671 0. 0328 


Sum 137. 46 95. 81 90. 58 423.55 


Sum of 
Squares 20. 1497 12. 8394 13. 8828 58. 3012 


Frequency 75 51 56 51 233 




















Testing the validity of the assumption of homoscedasticity yields: 
P (X?> 4. 3336) <. 20; d.f. = 3. 


The null hypothesis cannot be rejected. 





TABLE XX 


ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 
POINT-CREDIT RATIO FOR ALL SUBJECTS TAKEN 


(Women Entered as Freshmen) 





Variance Unbiased 
due to d. f. Sum of Squares Estimate 


Between (b - 1) 
Groups 3 3. 4107 1. 1369 





Within (N - b) 
Groups 229 54. 8905 0. 2397 


Total (N - 1) 
232 58. 3012 F = 4. 7430 














Interpolating for n, and n,, 
P (F >4. 7430) <. 01; n, = 3, nz = 229. 
The null hypothesis is rejected at the one percent point. 
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TABLE XXI 


DIFFERENCE IN MEAN EARNED AVERAGE POINT-CREDIT 
RATIO FOR ALL SUBJECTS TAKEN 


(Women Entered as Freshmen) 








SEd HEc TC 

; BA 0458 2153(3) 1221 

H SEd 2611(2) 0763 
HEc .3374(1) 














(1) P (t>|tg |)<. 001 
(2) P (t>|to |)<. 01 
(3) P (t>|ty |)<. 05 


TABLE XXII 


i ANALYSIS OF VARIANCE WITH RESPECT TO COMPOSITE SCORE 
E (PREDICTED AVERAGE POINT-CREDIT RATIO FOR 
; ALL SUBJECTS TAKEN) 


i (Women Entered as Freshmen) 


























Variance Unbiased 
, due to d. f. Sum of Squares Estimate 
Between (b - 1) 
Groups 3 0. 1859 0. 0620 
P Within (N - b) 
Groups 229 18. 3842 0. 0803 
Total (N - 1) 
232 18. 5701 F = 0.772 
The null hypothesis cannot be rejected. 
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Therefore, to the extent that high school rank and 
ACE are related to earned average ratio, the SEd 
women would be expected to have the highest earn- 
ed average. The variables, which would account 
for the differences between the predicted average 
ratios and the earned average ratios, are unident- 
ified and uncontrolled in this investigation. The 
analysis of the variances with respect to this com- 
posite score does not indicate any statistically sig- 
nificant differences. (See Table XXII.) The BA, 
SEd, and TC groups have earned higher point- 
credit ratios than would be expected, while the HEc 
group has earned a lower point-credit ratio than 
would be expected. 

When the groups are compared on the earned 
average ratio on all non-professional subjects tak- 
en, the SEd group has the highest average, follow- 
ed by the TC, BA, and HEc groups in that order. 
The null hypothesis with respect to homoscedasti- 
city was not rejected, and the analysis of the vari- 
ances indicated differences significant at the one 
percent point. Testing differences between the 
pairs of means yielded differences significant at 
the one percent level between the HEc group and 
the other three groups. (See Tables XXIII through 
XXV.) Thus the elimination of the professional 
subjects peculiar to each curricular group has al- 
tered the relative positions of only the SEd and TC 
groups, the SEd group now being the highest, and 
the TC group second. 

The BA group had the highest earned average 
ratio in English and speech, followed by the SEd, 
TC, and HEc groups in that order. Homoscedas- 
ticity being assumed, the analysis of the variances 
indicated differences not significant at the five per- 
cent level. (See Tables XXVI and XXVIL. ) 

Comparing the average ratios in sciences, the 
SEd group was again first, followed by the TC, BA, 
and HEc groups in that order. The assumption of 
homoscedasticity being tenable, the analysis of the 
variances indicated no significant differences. (See 
Tables XXVIII and XXIX. ) 

Comparing the earned average ratio in foreign 
languages, the BA group was first, followed by the 
TC, SEd, and HEc groups in that order. The chi- 


square test was significant at the five percent point. 


Therefore, homoscedasticity could not be assumed 
with confidence. As a result, individual tests of 
homogeneity of each pair of variances were calcu- 
lated. The assumption of homogeneity of variances 
was not substantiated for the BA and HEc groups, 
the null hypothesis being rejected at the two per- 
cent level of confidence. Individual t-tests of the 
differences between group means yielded a differ- 
ence between the BA and HEc groups significant at 
the five percent level. Because the assumption of 
homogeneity of variances was not warranted for 
these two groups, the difference cannot be accepted 
with any degree of confidence. (See Tables XXX, 
XXXI, and XXXII. ) 
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The SEd group had the highest earned average 
in history and social studies, followed by the TC, 
BA, and HEc groups in that order. Homoscedasti- 
city was assumed by inspection. The analysis of 
the variances indicated differences significant at 
the five percent point. Individual tests of the dif- 
ferences in means yielded significant differences 
between the HEc group and the other three groups 
at the five percent level of confidence. (See Tables 
XXXII, XXXIV, and XXXV. ) 

The earned average ratio for mathematics was 
not studied because a large number of women had 
not taken any mathematics. (See Appendix Table 
A 4.) 

Summarizing the position of the curricular 
groups with respect to the nine variables, the SEd 
group ranked first on five of the variables as fol- 
lows: High school rank percentile, composite 
score, earned average point-credit ratio for all 
non-professional subjects, earned average point- 
credit ratio for sciences, and earned average 
point-credit ratio for history and social studies. 
The BA group ranked first on three of the variables 
as follows: ACE percentile, earned average point- 
credit ratio for English and speech, and earned 
average point-credit ratio for foreign languages. 
The TC group ranked first on the earned average 
point-credit ratio for all subjects. Table XXXVI 
summarizes these ranks for all groups. 

Table XXXVII shows the observed differences 
between the mean of the SEd group and the means 
of the other three groups for all variables. Ofthe 
twenty-seven differences tabled, twenty-two are in 
favor of the SEd group. However, only three of 
these differences are statistically significant. 

The differences between the mean of the TC 
group and the means of the BA and HEc groups are 
shown in Table XXXVIII. Of eighteen differences 
noted in this table, fourteen are in favor of the TC 
group. Only three of these differences, however, 
are statistically significant. Of the four differences 
not in favor of the TC group, one is statistically 
significant. 

Of six Statistically significant differences be - 
tween the means of the SEd and TC groups, and 
the means of the other two groups, five are in fav- 
or of the SEd or TC group, while one is in favor 
of the BA group. On no single variable does the 
HEc group rise above either the SEd or the TC 
group. The BA group is superior to the SEd group, 
although not significantly so, on the ACE percentile, 
the earned average point-credit ratio for English 
and speech, and the earned average point-credit 
ratio for foreign languages. The BA gr’ ip is sup- 
erior to the TC group, although again not signifi- 
cantly so, on the composite score, the earned av- 
erage point-credit ratio for English and speech, 
and the earned average point-credit ratio for for- 
eign languages. In addition, the BA group is sup- 
erior to the TC group, significant at the five per- 


Pv. ee 





—_— 





Nove whee abe le 5 + arta egy ie 
































September 1950) 


cent level, on the ACE percentile rank. On the bas- 
is of the study of these curricular groups of women, 
with respect to the nine variables in use, the wom- 
en of the SEd and TC groups are equal to, if not 
superior to, the women of the BA and HEc 
groups. 


Differences Between Curricular Groups of Men 
Who Entered as Freshmen 


The men of the PreM group had the highest 
high school rank percentile, followed by the BA, 
SC, SEd, EE, and TC groups in that order. Be- 
cause the assumption of homoscedasticity was ten- 
able, an analysis of the variances was made which 
yielded differences statistically significant at the 
five percent point. Individual t-tests of the differ- 
ences between each pair of means were calcula- 
ted. The differences between the mean of the TC 
group and the means of the BA and PreM groups 
were Significant at the one-tenth of one percent 
level. Differences between the TC group and the 
SC and EE groups were statistically significant at 
the one percent and five percent levels cf confi- 
dence, respectively. The difference between the 
means of the TC and SEd groups was not statistic- 
ally significant. (See Tables XXXIX, XL, and 
XLI. ) 

The PreM group had the highest ACE percent- 
ile rank, followed by the EE, SC, BA, SEd, and 
TC groups, respectively. The null hypothesis 
with respect to the assumption of homoscedasticity 
was tenable. The analysis of the variances indi- 
cated differences significant at the five percent 
point. Individual t-tests of the differences between 
means were calculated. Differences significant 
at the one-tenth of one percent level were found be- 
tween the means of the TC group and the means of 
the EE and SC groups. The differences between 
the mean of the TC groupand the means of the PreM 
and BA groups were Statistically significant at the 
one percent and five percent levels of confidence 
respectively. (See Tables XLII, XLII, and XLIV,) 

The highest average point-credit ratio in all 
subjects taken was earned by the men of the PreM 
group, followed by the SEd, BA, SC, EE, and TC 
groups in that order. Because the assumption of 
homoscedasticity was not rejected, an analysis of 
the variances was calculated indicating differences 
significant at the one percent point. The differ- 
ences between the mean of the PreM group and the 
means of the EE, SC, and TC groups were statis- 
tically significant at the one-tenth of one percent 
level. The difference between the means of the 
PreM and the BA groups was statistically signifi- 
cant at the five percent level. Noother differences 
between means were significant. With respect to 
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this variable, the PreM group was statistically 
superior to all other groups, except the SEd group 
where the PreM group was still superior but the 
difference between méans was not statistically sig- 
nificant. (See Tables XLV, XLVI, and XLVI. ) 

Computing zero-order Pearson-product-mom- 
ent coefficients of correlation yields: 


rxy = -3247 Or = .0537 
rzox = -3665 Or = .0519 
rZoy = -5265 Or = .0433 


Using determinants, 


p(Z> Zo)<.001, n, = 2, ng = 275; 
and 
Zo = .0048 X + .0106 Y + .6930 


.3202 


Se 


Substituting in the regression equation and sol- 
ving for the mean composite score (predicted point- 
credit ratio) for each curricular group yields: 


Zpa —s =_—«*1.8956 
Z'prem = 1.9183 
Z'spq 2s =:«*21.8118 
Zipp = (1.8455 
sc tié‘éS:«C«CB 4A 
Zinc 2 = (1.6648 
‘Total = 1.8332 


The standard deviation of the composite scores 
(predicted average) is: 
SEZ = .2663 
and 


2 
NS EZ) = 19.7102 

As was the case with the curricular groups of 
women, the use of the composite score altered the 
relative ranking of the groups. The PreM group 
was still first, followed by the BA, SC, EE, SEd, 
and TC groups in that order. It is interesting to 
note that the PreM, SEd, and the TC groups have 
earned higher average point-credit ratios than 





29, It should be noted that the validity of these criteria of competence as predictors of teaching 
efficiency has not, in general, been established for the non-academic teacher, here represent- 


ed by the TC group. 
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TABLE XXIll 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 
DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT 
RATIO FOR ALL NONPROFESSIONAL SUBJECTS TAKEN 


(Women Entered as Freshmen) 





Curricular All 
Group SEd HEc Tc Women 





Mean 1. 8784 1. 5591 1. 8680 1. 7862 


Standard 
Deviation 0. 5075 0. 5697 0. 4677 0. 5362 


Standard Er- 
ror of Mean 0. 0718 0. 0768 0. 0661 0. 0352 


Sum 95. 80 87. 31 95. 27 416.19 


Sum of 
Squares 13. 1401 18. 1793 11. 1516 66. 9958 


Frequency 75 51 56 51 233 




















Testing the validity of the assumption of homoscedasticity yields: © 
P (X? > 2. 0844) <<. 70; d.f. = 3. 


The null hypothesis cannot be rejected. 


TABLE XXIV 


ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 
POINT-CREDIT RATIO FOR ALL NONPROFESSIONAL 
SUBJECTS TAKEN 


(Women Entered as Freshmen) 





Variance Unbiased 
due to 4. {, Sum of Squares Estimate 


Between (b - 1) 
Groups 3 3. 8599 1. 2866 





Within (N - b) 
Groups 229 63. 1359 0.2757 


Total (N - 1) 66. 9958 F = 4. 667 














Interpolating for n, and nj, 
P (F > 4. 667)<. 01; n, = 3, nz = 229. 
The null hypothesis is rejected at the one percent point. 








; 
' 
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TABLE XXV 


D!FFERENCE IN MEAN EARNED AVERAGE POINT-CREDIT 
RATIO FOR ALL NONPROFESSIONAL SUBJECTS TAKEN 


(Women Entered as Freshmen) 








SEd HEc TC 
BA . 0409 . 2784(2) . 0305 
SEd . 3193(2) . 0104 
HEc . 3089(2) 














(1) P (t>|ty |)<. 001 
(2) P (t>\to |I)<. 01 
(3) P (t>|to |)<. 05 


TABLE XXVI 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 
DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT 
RATIO FOR ENGLISH AND SPEECH 


(Women Entered as Freshmen) 

















Curricular All 
Group BA SEd HEc TC Women 

Mean 2. 0668 1.9912 1. 8249 1. 9763 1. 9729 

Standard 

Deviation 0.5195 0. 4401 0. 5868 0. 4277 0. 5097 

Standard Er- 

ror of Mean 0. 0604 0. 0622 0. 0799 0. 0605 0. 0335 

Sum 155. 01 101. 55 100. 37 100. 79 457. 72 

Sum of 

Squares 20. 2428 9.8771 18. 9372 9.3274 60. 2680 

Frequency 75 51 55* 51 232 














*One case eliminated because of no credits in English and Speech. 


Testing the validity of the assumption of homoscedasticity yields: 
P (X? > 6.9281)<..10; d.f. = 3. 


The null hypothesis cannot be rejected at a high level. 
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TABLE XXVII 
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ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 
POINT-CREDIT RATIO FOR ENGLISH AND SPEECH 


(Women Entered as Freshmen) 








Variance Unbiased 

due to d. f. Sum of Squares Estimate 
Between (b - 1) 
Groups 3 1. 8833 0. 6278 
Within (N - b) 
Groups 228 58. 3847 0. 2561 
Total (N - 1) 

231 60. 2680 F = 2. 451 














Interpolating for n, and n,, 
P (F >2. 451)< .05; n, = 3, n, = 228. 
The null hypothesis cannot be rejected at a high level. 


TABLE XXVIII 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 

DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT 

RATIO FOR SCIENCE 


(Women Entered as Freshmen) 








Curricular All 
Group BA SEd HEc ze Women 

Mean 1. 5040 1. 6902 1. 4241 1.6654 1. 5562 

Standard 

Deviation 0. 7287 0. 7432 0. 7188 0. 6386 0.7219 

Standard Er- 

ror of Mean 0. 0847 0.1051 0. 0969 0.1010 0. 0484 

Sum 112. 80 86. 20 79.75 68.28 347. 03 

Sum of 

Squares 39. 8286 28. 1665 28. 9336 16. 7216 116. 2361 

Frequency 75 51 56 41* 223 























The null hypothesis cannot be rejected. 


*Ten cases eliminated because of no credits in Science 


Testing the validity of the assumption of homoscedasticity yields: 
P (X? >0. 8546) <.90; d.f. = 3. 
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ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 


POINT-CREDIT RATIO FOR SCIENCES 
(Women Entered as Freshmen) 








Variance Unbiased 

due to d. f. Sum of Squares Estimate 
Between (b - 1) 
Groups 3 2. 5859 0. 8620 
Within (N - b) 
Groups 219 113. 6502 0. 5190 
Total (N - 1) 

222 116. 2361 F = 1. 661 














Interpolating for n, and n2, 


P (F>1.661)<.05; n, = 3, n, = 219. 
The null hypothesis cannot be rejected. 


TABLE XXX 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 

DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT 

RATIO FOR FOREIGN LANGUAGES 


(Women Entered as Freshmen) 








Curricular All 
Group BA SEd HEc TC Women 

Mean 2. 0979 1. 9826 1.8175 1.9922 1. 9878 

Standard 

Deviation 0. 5732 0. 7184 0. 8143 0.6294 0. 6871 

Standard Er- 

ror of Mean 0. 0666 0.1071 0. 1188 0. 1064 0. 0481 

Sum 157. 34 91.20 87.24 71. 72 407. 50 

Sum of 

Squares 24. 6423 23. 7423 31. 8285 14. 2610 96. 7767 

Frequency 75 462 4g 36° 205 




















a4 Five cases eliminated because of no credits in foreign language. 
b Eight cases eliminated because of no credits in foreign language 
© Fifteen cases eliminated because of no credits in foreign language. 


Testing validity of assumption of homoscedasticity yields: 
P (x*> 8. 0550). 05; d.f. = 3. 


The null hypothesis is rejected at the five percent point. 
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TABLE XxXxI 


RATIO OF VARIANCES (F) OF CURRICULAR GROUPS WITH 
RESPECT TO EARNED AVERAGE POINT-CREDIT 
RATIO FOR FOREIGN LANGUAGES 


(Women Entered as Freshmen) 





SEd HEc TC 
1. 5844(3) 2. 0336(1) 1. 2237 
n, = 45 n, = 47 n, = 35 
n, = 74 nz = 74 nz = 74 





1. 2835 1. 2947 
n, = 47 n, = 45 
nz = 45 nz = 35 


1. 6618 
n, = 47 
N2 = 35 














The assumption of homogeneity of variances is not substantiated 
for the BA and HEc groups, the null hypothesis rejected at the two 
percent level of confidence in this case (using the five percent level 
as the level of statistical significance). 


(1) P(F>F,;1<F)<.02 
a 


(2) P(F>F,;1<F )<.05 
S 


(3) P(F >F,; 1 <F)<.10 
F 


TABLE XXXII 


DIF FERENCE IN MEAN OF EARNED AVERAGE POINT-CREDIT 
FOR FOREIGN LANGUAGES 


(Women Entered as Freshmen) 





SEd HEc TC 
. 1153 . 2804(3)* . 1101 





- 1651 . 0096 


. 1747 














*Assumption of homogeneity of variances not warranted 
for these two groups. 


(1) P (t>tp |)<. 001 
(2) P (t> ty |)<. 01 
(3) P (t>Ito |)<. 05 
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TABLE XXXII 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 
DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT 
RATIO FOR HISTORY AND SOCIAL STUDIES 


(Women Entered as Freshmen) 








Curricular All 
Group BA SEd HEc TC Women 

Mean 1. 6565 1. 7183 1. 3766 1. 7088 1.6122 

Standard 

Deviation 0. 6899 0. 6447 0. 6651 0.6922 0. 6882 

Standard Er- 

ror of Mean 0. 0802 0. 0940 0. 0922 0. 1081 0. 0467 

Sum 124. 24 82. 48 72. 96 Ua. 58 351. 45 

Sum of 

Squares 35. 7009 19. 9523 23. 4474 20. 1260 103. 2485 
Frequency 75 482 53? 42° 218 




















4 Three cases eliminated because of no credits in History and Social Studies. 
Three cases eliminated because of no credits in History and Social Studies. 
© Nine cases eliminated because of no credits in History and Social Studies. 


Homoscedasticity can be assumed by inspection. 


TABLE XXXIV 


ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 
POINT-CREDIT RATIO FOR HISTORY AND SOCIAL STUDIES 


(Women Entered as Freshmen) 








Variance Unbiased 

due. to d. f. Sum of Squares Estimate 
Between (b - 1) 
Groups 3 4.0214 1. 3405 
Within (N - b) 
Groups 214 99. 2271 0. 4637 
Total (N - 1) 

217 103. 2485 F = 2. 891 














Interpolating for n, and nz, 
P (F >2.891)<. 05; n, = 3, n, = 214. 
The null hypothesis is rejected at the five percent point. 
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TABLE XXXV 


DIFFERENCES IN MEAN OF EARNED AVERAGE POINT-CREDIT 


RATIO FOR HISTORY AND SOCIAL STUDIES 








SEd HEc TC 
BA . 0618 . 2799(3) . 0523 
SEd . 3417(3) . 0095 
HEc . 3322(3) 














(1) P (t>)to |) <. 001 
(2) P (t>|to |)<. 01 
(3) P (t>ty |)<. 05 
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RELATIVE RANKS OF THE CURRICULAR GROUPS OF JUNIORS AT 
THE UNIVERSITY OF WISCONSIN WITH RESPECT TO ALL 
VARIABLES 


TABLE XXXVI 


(Women Entered as Freshmen) 




















Relative Rank 
Variable BA SEd HEc 
High school rank percentile 4 1 3 
ACE percentile rank 1 2 4 
Earned average point-credit ! 
ratio for all subjects 3 2 4 
Composite score (predicted 
average point-credit ratio 
for all subjects 2 1 4 
Earned average point-credit 
ratio for all non-profession- 
al subjects 3 1 4 
Earned average point-credit 
ratio for English and speech 1 2 + 
Earned average point-credit 
ratio for sciences 3 1 . 
Earned average point-credit f 
for foreign languages 1 3 7 
Earned average point-credit 
ratio for history and social 
studies 3 1 4 
Number of first rankings 3 5 0 
Number of second rankings 1 3 0 
Number of third rankings 4 1 1 
Number of fourth rankings 1 0 8 
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TABLE XXXVI 


OBSERVED DIFFERENCES BETWEEN THE MEAN OF THE SEd GROUP AND THE 
MEANS OF THE BA, HEc AND TC GROUPS FOR ALL VARIABLES 


(Women Entered as Freshmen) 





Differences in means between SEd Group and 
Variable BA HEc TC 








High school rank percentile +3. 758 +3. 089 +0. 705 


ACE percentile rank -7. 42 +4. 71 +1.79 


Earned average point-credit 
ratio for all subjects +0. 2611(2) -0. 0763 


Composite score (predicted 
average point-credit ratio 
for all subjects) 


Earned average point-credit 
ratio for all non-profession- 
al subjects 5 . 3193(2) 





Earned average point-credit 
ratio for English and speech . 1663 


Earned average point-credit 
ratio for sciences . 2661 


Earned average point-credit 
ratio for foreign languages . 1651 


Earned average point-credit 
ratio for history and social 
studies ; . 3417(3) 














(1) P (t>! to |)<. 001 
(2) P (t>! to |)<. 01 
(3) P (t>| to |)<. 05 


Negative sign indicates SEd group below comparison group. Of 27 differ- 
ences noted, 22 are in favor of the SEd group. Only three of these differ- 
ences were statistically significant as indicated. 
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TABLE XXXVII 


OBSERVED DIFFERENCES BETWEEN THE MEAN OF THE TC GROUP 
AND THE MEANS OF THE BA AND HEc GROUPS 
FOR ALL VARIABLES 





Difference in means between 
TC group and 


Variable BA HEc 








High school rank percentile +3. 053 +2. 384 
ACE percentile rank -9. 21 (3) +2. 92 


Earned average point-credit 
ratio for all subjects +0. 1221 +0. 3374 (1) 


Composite score (predicted 
average point-credit ratio 
for all subjects) 


Earned average point-credit 
ratio for all non-profession- 
al subjects . 3089 (2) 


Earned average point-credit 
ratio for English and speech . 1514 


Earned average point-credit 
ratio for sciences . 2413 


Earned average point-credit 
ratio for foreign languages . 1747 


Earned average point-credit 
ratio for history and social 
studies . 3322 (3) 











(1) P (t>| ty |)<. 001 
(2) P (t>| to|)<. 01 
(3) P (t>| to|)<. 05 


Negative sign indicates TC group below comparison group. 
Of 18 differences noted, 14 are in favor of the TC group. 
Only four of these differences were statistically significant 
as indicated. 
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would be predicted for these groups. The other 
three groups earned lower average point-credit 
ratios than would be predicted. Again, the vari- 
ables which would account for these differences 
between the predicted average and the earned av~ 
erage are unidentified, unmeasured, and uncon- 
trolled in this investigation. An analysis of the 
variances with respect to the composite score in- 
dicated differences significant at the one percent 
point. Individual t-tests of the differences between 
the mean of the TC group and the means of the 
other groups indicated significant differences at 
the five percent level for the SEd group, and atthe 
one-tenth of one percent level for all other groups. 
With respect to the earned average point-credit 
ratio on all subjects, the PreM group demonstra- 
ted its superiority. Insofar as the ACE and high 
school rank are related to college achievement as 
measured by grades, the TC group demonstrated 
its inferiority to the other groups on this compos- 
ite score. (See Tables XLVIII and XLIX. ) 

Comparing the curricular groups of men with 
respect to the earned average point-credit ratio 
on all non-professional subjects taken, the PreM 
group again had the highest average, followed by 
the SEd, BA, SC, EE, and TC groups in that or- 
der. The assumption of homoscedasticity was ten- 
able. The analysis of the variances indicated dif- 
ferences significant at the one percent point. In- 
dividual t-tests of the differences between means 
yielded statistically significant differences at the 
one-tenth of one percent level for the PreM group 
as compared to the EE, SC, and TC groups. The 
differences between the mean of the TC group and 
the means of all other groups was statistically sig- 
nificant at the one percent level. Thus, the TC 
group demonstrated its inferiority to all other 
groups, while the PreM group demonstrated its 
superiority to the three lowest ranking groups. No 
other differences were statistically significant. 
(See Tables L, LI, and LI. ) 

The PreM group had the highest earned aver- 
age ratio in English and speech, followed by the 
BA, SEd, SC, EE, and TC groups inthat order. 
The null hypothesis with respect to the assumption 
of homoscedasticity was rejected at the one per- 
cent point. Individual tests of the homogeneity of 
each pair of variances were calculated. The differ- 
ences between the variances of the TC, and the BA, 
PreM, SEd, and EE groups were significant at the 
two percent.level. Differences significant at the 
one-tenth of one percent level were obtained be - 
tween the mean of the TC group and the means of 
the BA, PreM, SEd, and SC groups. The differ- 
ence between the means of the TC group and the 
EE group was significant at the five percent level. 
However, only the difference between the TC group 
and the SC group can be accepted with any degree 
of confidence since the assumption of homogeneity 
of variances was not warranted for the TC group 
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as compared to the other four groups. In addition, 
the difference between the means of the EE and 

BA groups was significant at the one percent level; 
between the SC and BA groups at the five percent 
level; between the EE and PreM groups at the one- 
tenth of one percent level; between the SC and PreM 
groups at the one percent level; and between the 
EE and SEd groups at the five percent level. (See 
Tables LIII, LIV, and LV.) 

The PreM group had the highest earned aver- 
age point-credit ratio in sciences. The next high- 
est group was the SEd group, followed by the EE, 
TC, SC, and BA groups in that order. Because 
the assumption of homoscedasticity was tenable, 
an analysis of the variances was calculated indi- 
cating differences significant at the one percent 
point. Individual t-tests of the differences between 
the means of the groups yielded differences signif- 
icant at the one percent level between the PreM 
and SEd groups, and at the one-tenth of one per- 
cent level between the PreM and all other groups. 
(See Tables LVI, LVII, and LVIII. ) 

Similar analyses for the curricular groups of 
men were not made for the fields of mathematics, 
history and social studies, and foreign languages, 
because large numbers of men in the groups had 
not completed any subjects in these fields. (See 
Appendix Table A 5. ) 

Summarizing the position of the curricular 
groups with respect to the seven variables, the 
PreM group ranks first in all seven variables. 
The BA group ranks second with respect to high 
school rank percentile, the composite score (pre- 
dicted average point-credit ratio for all subjects) 
and the earned average point-credit ratio for Eng- 
lish and speech. The SEd group ranks second on 
earned average point-credit ratio for all subjects, 
earned average point-credit ratio for all non-pro- 
fessional subjects, and the earned average point- 
credit ratio in sciences. The EE group ranks sec- 
ond on the ACE percentile. Table LIX summar- 
izes these ranks for all groups. 

Table LX shows the observed differences be- 
tween the mean of the SEd group and the means of 
the other groups. Of the thirty-five differences 
noted in the table, nineteen are in favor of the SEd 
group. Only four of these favorable differences are 
statistically significant. One of the unfavorable 
differences is statistically significant. The differ- 
ences between the mean of the TC group and the 
means of the other groups are shown in Table LXI. 
Of twenty-eight differences noted in the table, only 
two are in favor of the TC group, neither of them 
being statistically significant. Of the differences 
unfavorable for the TC group, twenty-two are sta- 
tistically significant at the five percent level or 
higher. (See Appendix Table A 6 for the compos- 
ition of the TC group. ) 

Except for the demoastrated superiority of the 
PreM group in sciences, none of the group means 
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TABLE XL 


ANALYSIS OF VARIANCE WITH RESPECT TO HIGH SCHOOL RANK 
PERCENTILE 


(Men Entered as Freshmen) 





Variance Unbiased 
due to d. f. Sum of Squares Estimate 





Between (b - 1) 
Groups 5 5, 450. 63 1,090. 13 


Within (N - b) 
Groups 272 107, 395. 42 394. 84 


Total (N - 1) 
277 112, 846. 05 F = 2. 761 














Interpolating for n, and n,, 
P (F>2.761)<. 05; n, = 5, n, = 272. 
The null hypothesis is rejected at the five percent point. 


TABLE XLI 


DIFFERENCE IN MEAN HIGH SCHOOL PERCENTILE 
(Men Entered as Freshmen) 





SEd EE TC 
15. 075(1) 





16. 680(1) 
10. 079 

10. 037(3) 
10. 704(2) 




















(1) P (t>|to |)<. 001 
(2) P (t>|to|)<. 01 
(3) P (t>|to |)<. 05 





*paz0efar1 aq Jouued stTsayjodAy [Inu oy 


‘'S = ‘JP ‘02° >(816b ‘L < 2X) d 
:SpletA AyIOTSepsdsowoy jo uoT}duInsse 9y} JO ARIPTTeA 9y} Bursa] 





8LZ €€ 18 28 bz ve v2 Aouanbeig 


6S 90b ‘6Z1| $2°90Z‘0Z| LbShB ‘LZ | 66°90S ‘OE | ZOPLL‘ZT | OS ‘ZLS ‘LT | 29 °ZEes ‘EI sarenbg 
yo wing 


£0L “61 16 ‘T 068 ‘S L90 ‘9 G09 ‘T ees ‘2 LLO‘I ung 


0¢ ‘I LE "> L0°2 b1'Z 18 ‘> 96 '¢ $6 'b uvaW Jo 10s 
-19 prepueys 


pS ‘ST €L°t% SL‘? uoHeTAed 
prepueys 
GL SL 0S PL 88 '69 uve 


Os Weid vd dnoip 
repno14zing 


w 
Qa 
{ca} 
— 
= 
& 





























(uawyseig se paiajuq usp) 


ATILNAIONAd AOV OL LOAdSAY HLIM NISNOOSIM 
4O ALISUZAINN FHL LV SHOINNS JO SdNOUD UVTNOMYND YOd AONANSOAUA AGNV ‘SNOLLVI 
-AaId GauUVNSS JO WNS ‘WNS ‘NVAW AHL JO HOUUNT GUVAGNVLS ‘NOLLVIASG GUVGNVLS ‘NVAW 


WX ATAVL 


September 1950) 





JOURNAL OF EXPERIMENTAL EDUCATION 


TABLE XLII 


ANALYSIS OF VARIANCE WITH RESPECT TO ACE PERCENTILE 
(Men Entered as Freshmen) 





Variance Unbiased 
due to 5 4 Sum of Squares Estimate 





Between 
Groups 5 6, 766. 55 1, 353. 31 


Within 
Groups 122, 640. 04 450. 88 


Total 
129, 406. 59 F = 3. 001 














Interpolating for n, and n,, 
P (F>3.001)<. 05; n, = 5, n, = 272. 
The null hypothesis is rejected at the five percent point. 


TABLE XLIV 
DIFFERENCE IN MEAN ACE PERCENTILE 
(Men Entered as Freshmen) 








SEd EE TC 
3. 00 11. 36(3) 





15. 98(2) 
8. 36 
15. 47(1) 


14. 20(1) 




















(1) P (t>Ito |)<. 001 
(2) P (t>|to |)<. 01 
(3) P (t>Ito |) <. 05 
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TABLE XLVI 


ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 
POINT-CREDIT RATIO FOR ALL SUBJECTES TAKEN 


(Men Entered as Freshmen) 





Variance Unbiased 
due to 6.4. Sum of Squares Estimate 





Between (b - 1) 
Groups 5 4. 4447 0. 8889 


Within (N - b) 
Groups 272 57. 1766 0. 2102 


Total (N - 1) 
277 61. 6213 F = 4.229 














Interpolating for n, and n2, 
P (F >4. 229)<. 01; n, = 5, ng = 272. 
The null hypothesis is rejected at the one percent point. 


TABLE XLVI 


DIFFERENCE IN MEAN EARNED AVERAGE POINT-CREDIT RATIO 
FOR ALL SUBJECTS TAKEN 


(Men Entered as Freshmen) 





PreM SEd EE sc TC 
. 2448(3) . 0192 . 1213 . 0986 .1975 





. 2256 . 3661(1) . 3434(1) . 4423(1) 
. 1405 . 1178 . 2167 
. 0227 . 0762 
. 0989 




















(1) P (t>Ito |)<. 001 
(2) P (t>Ito |)<. 01 
(3) P (t>|to |) <. 05 
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TABLE XLVI 


47 


ANALYSIS OF VARIANCE WITH RESPECT TO COMPOSITE SCORE 
(PREDICTED AVERAGE POINT-CREDIT RATIO FOR 
ALL SUBJECTS TAKEN) 


(Men Entered as Freshmen) 








Variance Unbiased 

due to d. f. Sum of Squares Estimate 
Between (b - 1) 
Groups 5 1.3125 0. 2625 
Within (N - b) ; 
Groups 272 18. 3977 0. 0676 
Total (N - 1) 

277 19. 7102 F = 3. 883 














Interpolating for n, and n,, 


P (F>3. 883)<. 01; n, = 5, n, = 272. 
The null hypothesis is rejected at the one percent point. 


TABLE XLIX 


DIFFERENCE IN MEAN COMPOSITE SCORE 
(MEAN PREDICTED AVERAGE POINT-CREDIT RATIO FOR 
ALL SUBJECTS TAKEN) 


(Men Entered as Freshmen) 








PreM SEd EE sc TC 
BA . 0227 . 0838 . 0501 . 0492 . 2308(2) 
PreM . 1065 . 0728 . 0719 . 2535(1) 
SEd . 0337 . 0346 . 1470(3) 
EE . 0009 . 1807(1) 
sc . 1816(1) 




















(1) P (t>/t, |)<. 001 


(2) P (t>|tg |)<. 01 
(3) P (t>|to |)<. 05 
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TABLE L 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED DEV- 
IATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVERSITY OF 
WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT RATIO FOR ALL NON- 
PROFESSIONAL SUBJECTS TAKEN 


(Men Entered as Freshmen) 





Curricular All 
Group EE sc Men 


Mean 1. 7289 1. 7459 1. 7841 





Standard 
Deviation 0. 5253 0. 4310 0. 5087 


Standard Er- 
ror of Mean 0. 0584 0. 0482 0. 0306 


Sum 141.77 141. 42 495. 98 


Sum of 
Squares 22. 6242 15. 0452 71. 9335 


Frequency 24 34 24 82 81 278 


























Testing the validity of the assumption of homoscedasticity yields: 
P (X*> 4. 1048)<.70; d.f. = 5. 


The null hypothesis cannot be rejected. 


TABLE LI 


ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 
POINT-CREDIT RATIO FOR ALL NONPROFESSIONAL 
SUBJECTS TAKEN 


(Men Entered as Freshmen) 





Variance Unbiased 
due to d. f. Sum of Squares Estimate 





Between (b - 1) 
Groups 5 7. 8021 1. 5604 


Within (N - b) 
Groups 272 64. 1314 0. 2358 


Total (N - 1) 
277 71. 9335 F = 6.617 














Interpolating for n, and n,, 
P (F>6.617)<. 01; n, = 5, ng = 272. 
The null hypothesis is rejected at the one percent point. 
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TABLE Lil 


DIFFERENCE IN MEAN EARNED AVERAGE POINT-CREDIT RATIO 
FOR ALL NONPROFESSIONAL SUBJECTS TAKEN 
(Men Entered as Freshmen) 





SEd EE sc TC 





. 0075 . 1586 . 1416 . 3896(2) 
. 2397 . 4058(1) . 3888(1) . 6368(1) 
. 1661 . 1491 . 3971(2) 
. 0170 . 2310(2) 


. 2480(2) 




















(1) P (t>Ity |) <. 001 
(2) P (t>\tp |)<. 01 
(3) P (t>}tg |) <. 05 


TABLE LI 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED DEV- 
IATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVERSITY OF 
WISCONSIN WITH RESPECT TO EARNED AVERAGE POINT-CREDIT RATIO FOR ENGLISH 
AND SPEECH 


(Men Entered as Freshmen) 





Curricular All 
Group PreM EE sc Men 


Mean 2. 0465 1. 6590 1. 7472 1. 7636 





Standard 
Deviation 0. 5855 0. 5354 0. 4592 0. 5458 


Standard Er- 
ror of Mean 0.1019 0. 0599 0. 0513 0. 0329 


Sum 69. 58 134. 38 141. 52 488.51 


Sum of 
Squares 11. 6558 23. 2129 17. 0814 82.5152 


Frequency 24 34 24 81* 81 33 277 


























*One case was eliminated because of no credit in English and speech. 


Testing the validity of the assumption of homoscedasticity yields: 
P(X? > 16. 835) <<. 01; d.f. = 5. 





The null hypothesis is rejected at the one percent point. 
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TABLE LIV 


RATIO OF VARIANCES (F) OF CURRICULAR GROUPS WITH RESPECT TO 
EARNED AVERAGE POINT-CREDIT RATIO FOR ENGLISH AND SPEECH 


(Men Entered as Freshmen) 





SEd 


sc 


TC 





1.5518 
n, = 23 
N2 = 80 


2. 6504(1) 
n, = 23 
nz = 32 





1. 6543(3) 
n, = 33 
Na = 80 


2. 8256(1) 
n, = 33 
nz = 32 





1. 7845(3) 
n, = 23 
N2 = 80 


3. 0480(1) 
n, = 23 
Ng = 32 





1. 3592(3) 
n, = 80 
Ng = 80 


2. 3216(1) 
n, = 80 
Ng = 32 





1. 7080(3) 
n, = 80 
Neg = 32 




















(1) P (F>F,; 1 <F)<. 02 
F 


(2) P (F>F,; 1<F)<. 05 
F 


(3) P (F>F,; 1 <F)<. 10 (Not considered significant. ) 
F 


TABLE LV 


DIFFERENCE IN MEAN EARNED AVERAGE POINT-CREDIT RATIO FOR ENG- 
LISH AND SPEECH 


(Men Entered as Freshmen) 





SEd EE sc TC 
. 3818(2) . 2936(3) . 6160(1)* 





. 3875(1) , 2993(2) .6217(1)* 
SEd . 3006(3) 2124 . 5348(1)* 
EE . 0882 . 2342(3)* 
sc . 3224(1) 




















*Assumption of homogeneity of variances is not warranted for these groups. 


(1) P (t>Ito |)<. 001 
(2) P (t>|to |)<. 01 
(3) P (t>to |)<. 05 
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TABLE LVI 


ANALYSIS OF VARIANCE WITH RESPECT TO EARNED AVERAGE 
POINT-CREDIT RATIO FOR SCIENCES 


(Men Entered as Freshmen) 








Variance 
due to 


d. f. 


Sum of Squares 


Unbiased 
Estimate 





Between 
Groups 


Within 
Groups 


Total 





(b - 1) 
5 


(N - b) 
267 


(N - 1) 
272 





10. 8935 


113. 8154 


124. 7089 





2. 1787 


0. 4263 


F = 5.111 





Interpolating for n, and n,, 
P (F>5.111)<.01; n, = 5, n, = 267. 
The null hypothesis is rejected at the one percent point. 


TABLE LVIII 


SCIENCES 


DIFFERENCE IN MEAN EARNED AVERAGE POINT-CREDIT RATIO FOR 





PreM 


SEd 


EE 


sc 


TC 





. 6768(1) 








. 1121 


. 5647(2) 





. 0896 
. 9872(1) 


. 0225 





. 0195 
. 6573(1) 
. 0926 


. 0701 


. 0466 
. 6302(1) 
. 0655 
. 0430 


. 0271 








(2) P (t>|to 


(1) P (t>|to 
(3) P (ho 


)<. 01 


)=<. 001 
b= 
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TABLE LIX 


RELATIVE RANKS OF CURRICULAR GROUPS OF JUNIORS AT THE UNIVERSITY OF WIS- 
CONSIN WITH RESPECT TO ALL VARIABLES 


(Men Entered as Freshmen) 





Relative Rank 





Variable SEd EE 





High sc .00l rank percentile + 5 


ACE percentile 


Earned average point-credit 
ratio for all subjects 


Composite score (predicted 
average point-credit ratio 
for all subjects) 


Earned average point-credit 
ratio for all non-professional 
subjects 


Earned average point-credit 
ratio for English and speech 


Earned average point-credit 
ratio for sciences 





x- 


Number of first rankings 
Number of second rankings 
Number of third rankings 
Number of fourth rankings 
Number of fifth rankings 


Number of sixth rankings 
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exceeded the mean of the SEd group on any vari- 
able at a statistically significant level. As far as 
the statistical tests are concerned, the SEd group 
is the equal of the BA and SC groups, inferior to 
the PreM group on only one variable, superior to 
the EE group on one variable, and superior to the 
TC group on three variables. The TC group, how- 


ever, as far as the statistical tests are concerned, 
is inferior to the BA group on four variables, in- 
ferior to the PreM group on all variables, inferior 
to the EE group on five variables, and inferior to 
the SC group on five variables. 30 


Differences Between Curricular Groups of Juniors 
Who Entered with Advanced Standing 


The only variable for which data were available 
for the students who entered with advanced stand- 
ing was the high school rank percentile. Of the 
women who entered with advanced standing, the 
SEd group had the highest high school rank percent- 
ile, followed by the HEc, BA, and TC groups in 
that order. The assumption of homoscedasticity 
was tenable. An analysis of the variances was cal- 
culated which indicated that there were no statis- 
tically significant differences between the means 
of these groups. 

Of the men who entered with advanced standing, 
the TC group had the highest high school rank per- 
centile, followed by the PreM, SEd, SC, EE, and 
BA groups in that order. (There were only eight 
men who had entered with advanced standing in the 
TC group.) The assumption of homoscedasticity 
was tenable. The analysis of the variances indica- 
ted no significant differences between the groups. 
(See Tables LXII, LXIII, LXIV, and LXV. ) 


Differences Between Students Who Entered as 
Freshmen and Students Who Entered with 
Advanced Standing 


Individual t-tests of the differences in mean 
high school rank percentile between those who en- 
tered a curricular group as freshmen and those 
who entered with advanced standing were calcula- 
ted. There were no statistically significant differ - 
ences between the high school rank percentiles of 
women who entered as freshmen as compared to 
women who entered with advanced standing. (See 
Table LXVI. ) 

The men who entered as freshmen ranked al- 
most six percentile points higher on high school 
rank than those who entered with advanced stand- 
ing, the difference between the means being sig- 
nificant at the one percent level. The men of the 
BA and EE groups who entered as freshmen rank- 
ed higher than the men who entered with advanced 
standing in those same groups, the difference in 
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means for both groups being statistically signifi- 
eant at the five percent level. The only group in 
which the advanced standing students had a higher 
high school rank percentile than the freshmen was 
the TC group. The small number of advanced 
standing students in this group has been noted 
above. (See Table LXVIL. ) 


SECTION IV 
SUMMARY AND CONCLUSIONS 


Seven curricular groups of University of Wis- 
consin juniors were selected for study, two of 
which were composed of students. preparing to 
teach. The curricular groups were: BA, Bachelor 
of Arts general course; PreM, Premedical course; 
SEd, majors in general academic fields in the 
School of Education; EE, Electrical Engineering 
course; HEc, Home Economics course; SC, School 
of Commerce course; TC, curricula leading to a 
professional degree and the University Teachers 
Certificate. Because of statistically significant 
differences between the men and women of these 
groups with respect to high school achievement and 
academic aptitude, the sexes were studied separ- 
ately. 

Four criteria of competence were employed: 
College achievement as measured by the ratio be- 
tween honor-points earned and credits carried pri- 
or to the junior year; high school achievement as 
measured by percentile rank in the graduating 
class; academic aptitude as measured by percent- 
ile rank of the American Council Psychological Ex- 
amination score; and, a composite score which 
combines through regression the relationship to 
college achievement of high school achievement 
and academic aptitude. College achievement was 
studied in the following combinations of subjects: 
All subjects; all non-professional subjects; all 
English and speech; all foreign languages; all sci- 
ences; and all history and social studies. 

The population consisted of 1240 students who 
were enrolled and classified as juniors during both 
semesters of 1948-49. The sample consisted of 
those students for whom complete data were avail- 
abie, consisting of 523 who had entered as fresh- 
men, and 409 who entered with advanced standing. 

Only fifty-six percent of the students entered 
as freshmen; approximately one-fourth had com- 
pleted two full years of study in other colleges. 
This fact makes the problem of articulation between 
collegiate institutions one of prime importance, and 
carries important implications for pre-profession- 
al and professional curriculum planning. The qual- 
ity and design of the curricular offerings of other 
colleges (particularly Wisconsin institutions) should 





30. See footnote 3, p. 6 


for validity of the oriteria with respect to the TC group. 
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TABLE LXII 


MEAN, STANDARD DEVIATION, STANDARD ERROR OF THE MEAN, SUM, SUM OF SQUARED 
DEVIATIONS, AND FREQUENCY FOR CURRICULAR GROUPS OF JUNIORS AT THE UNIVER- 
SITY OF WISCONSIN WITH RESPECT TO HIGH SCHOOL RANK PERCENTILE 


(Women Entered with Advanced Standing) 








Mean 78. 661 86. 369 79. 690 77. 523 81. 264 


Standard 
Deviation 22. 442 19. 190 16. 955 22. 363 20. 879 


Standard Er- 
ror of Mean 3.174 2.997 3.791 6. 456 1. 860 


Sum 4,011.7 3,627.5 1,673.5 1, 007.8 10, 320. 5 


Sum of 
Squares 25, 685. 78 15, 465. 65 6, 035. 51 6, 501. 40 55, 362. 49 





Frequency 51 42 21 13 127 

















Testing the validity of the assumption of homoscedasticity yields: 
P (X?>2. 5765) <<. 50; d.f. = 3. 


The null hypothesis cannot be rejected. 


TABLE LXIil 


ANALYSIS OF VARIANCE WITH RESPECT TO HIGH SCHOOL RANK 
PERCENTILE 


(Women Entered with Advanced Standing) 





Variance Unbiased 
due to d. f. Sum of Squares Estimate 





Between (b - 1) 
Groups 3 1, 674. 09 558. 03 


Within (N - b) 
Groups 123 53, 688. 40 436. 49 


Total (N - 1) 
126 55, 362. 49 F = 1.278 














Interpolating for n, and nz, 
P (F>1.278)>.05; n, = 3, n, = 123. 
The null hypothesis cannot be rejected. 
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TABLE LXV 


ANALYSIS OF VARIANCE WITH RESPECT TO HIGH SCHOOL RANK 
PERCENTILE 


(Men Entered with Advanced Standing) 








Variance 
due to d. f. 


Unbiased 


Sum of Squares Estimate 





Between (b - 1) 


Groups 5 1,978.29 395. 66 





Within (N - b) 


Groups 271 572. 73 





155, 209. 53 


Total (N - 1) 


276 157, 187. 82 F<1.0 








The null hypothesis cannot be rejected. 


TABLE LXVI 


DIFFERENCE IN MEAN HIGH SCHOOL RANK PERCENTILE WITH RESPECT TO WOMEN 
ENTERED AS FRESHMEN AND WOMEN ENTERED WITH ADVANCED STANDING 





Curricular 
Group 


BA 


All 
Students 





Difference 


Between Means 


Ratio of 
Variances 





+4. 259 


2. 1064 





+0. 309 


1.9444 








+3. 308 


1. 799% 








ap (F>F,; 1 <F,)< .02 
F 


Dp (F >F,; 1 <F,)<. 05 
F 


°p(F >F,; 1 <F,)<.10 
7 


Positive differences are in favor of students who entered as freshmen. 
None of the differences in means are Statistically significant. 
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be a matter of deep concern to the faculty of the 
University. 

The women as a group scored nine percentile 
points above the men on high school rank, and four 
percentile points below them on the Psychological 
Examination. These differences were statistically 
significant at the one-tenth of one percent and the 
five percent levels of confidence, respectively. 
While the men as a group had earned a slightly 
higher point-credit ratio, the difference was not 
statistically significant. Women of these groups 
with less academic aptitude, earn better grades 
than men in high school, but the differences in a- 
chievement tend to disappear when both groups 
reach college. These results should be examined 
with respect to admissions policies which are based 
on the use of arbitrary levels of high school rankor 
scores on the Psychological Examination. Critical 
levels made applicable equally to prospective stu- 
dents of both sexes will reject students of one sex 
who will earn higher grades than some of those ad- 
mitted of the other sex. 

For the women who entered as freshmen, twenty- 
seven differences were observed (for nine variables) 
between the mean of the SEd group and the means 
of the BA, HEc, and TC groups. Twenty-two were 
in favor of the SEd group. Of these, only three 
were Statistically significant at the five percent 
level of confidence or higher. The significant dif- 
ferences were between the means of the SEd and 
HEc groups on earned average ratio for all sub- 
jects, earned average ratio for all non-profession- 
al subjects, and earned average ratio for history 
and social studies. None of the differences unfav- 
orable to the SEd group were statistically signifi- 
cant. 

Of the eighteen differences observed (for nine 
variables) between the mean of the TC group and 
the means of the BA and HEc groups, fourteen 
were in favor of the TC group. Of these, three 
were statistically significant at the five percent 
level of confidence or higher. The significant dif- 
ferences were between the means of the TC and 
HEc groups on earned average ratio for all sub- 
jects, earned average ratio for all non-profess- 
ional subjects, and earned average ratio for his- 
tory and social studies. Of the differences unfav- 
orable to the TC group, only the difference between 
the BA and TC groups on the Psychological Exam- 
ination was statistically significant (at the five per- 
cent level). 

The women of the SEd and TC groups are equal 
to, if not superior to, those of the BA and HEc 
groups on the four criteria of competence studied. 
If equality with the BA and HEc groups is accepted 
as a standard, present selection factors are oper- 
ating satisfactorily in the School of Education with 
respect to women. 
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For the men who entered as freshmen, thirty- 
five differences were observed (for seven variables) 
between the mean of the SEd group and the means 
of the BA, PreM, EE, SC, and TC groups. Nine- 
teen were in favor of the SEd group. Of these, four 
were Statistically significant at the five percent 
level of confidence or higher. The significant dif- 
ferences were between the means of the SEd and 
TC groups on the composite score, earned aver- 
age ratio for all non-professional subjects, and 
earned average ratio for English and speech; and 
between the means of the SEd and EE groups for 
earned average ratio for English and speech. Of 
the differences unfavorable to the SEd group, only 
that between the means of the SEd and PreM groups 
for earned average ratio for sciences was statistic- 
ally significant (at the one percent level of confi- 
dence). 

Twenty-eight differences were observed (for 
seven variables) between the mean of the TC group 
and the means of the BA, PreM, EE, and SC 
groups. Only two were in favor of the TC group, 
neither statistically significant. Of the twenty- 
six differences unfavorable to the TC group, 
twenty-two were statistically significant at the 
five percent level or higher. 

The men of the SEd group are equal to the men 
of the BA and SC groups, inferior to those of the 
PreM group on one variable, superior to those of 
the EE group on one variable and to those of the 
TC group on three variables. The men of the TC 
group, however, are inferior to those of the BA 
group on four variables, to those of the PreM 
group on all variables, to those of the EE group on 
five variables, and to those of the SC group on five 
variables. 

If the men of the TC group are to be equal tothe 
other curricular groups studied with respect to 
the criteria of competence used, additional selec- 
tive factors should be developed. 31 

There were no significant differences with re- 
spect to high school rank percentile between the 
curricular groups of women or of men who enter- 
ed with advanced standing. 

There were no significant differences between 
the curricular groups of women who entered with 
advanced standing and those who entered as fresh- 
men with respect to high school rank percentile. 
The men who entered as freshmen hada higher . 
high school rank percentile than did those who en- 
tered with advanced standing, the difference being 
significant at the one percent level. The men of 
the BA and EE groups who entered as freshmen 
ranked higher than those who entered with advan- 
ced standing, the difference being significant at the 
five percent level. For these groups of men, how- 
ever, homogeneity of variance cannot be assumed. 
Except for the men of the TC group who entered 





31. See footnote 29, p. 29 for validity of the criteria with respect to the TC group. 
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the University of Wisconsin as freshmen, the men 
and women of the SEd and TC groups, whether they 
entered as freshmen or with advanced standing, 
compare favorably to the other curricular groups 
with respect to the criteria of competence used in 
this investigation. 
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A STUDY OF THE DISCRIMINATING EFFIC- 
IENCY OF CERTAIN TESTS OF THE PRI- 
MARY SOURCE PERSONALITY 
TRAITS OF TEACHERS 


ANTHONY NICHOLAS SCHWARTZ* 
College of Education 
Butler University 


SECTION I 


The Problem 


The field of teaching efficiency has sometimes 
been characterized by an over supply of teachers 
and sometimes by great shortages. During and 
after World War II, the problem of finding prop- 
erly qualified teachers was tremendously acute. 
By the spring of 1948, the situation had changed 
and educators found themselves in an era in which 
there were more ‘‘holders’’ of teachers’ licenses 
than there were teaching positions available. This 
was especially true in the areas of social studies 
and English. By 1950 the over supply has spread 
to practically all areas of secondary education. 

In the elementary field the situation continues to 
be characterized by great shortages. In any case, 
colleges of education are continuously faced with 
recruitment, selection and guidance of their stu- 
dents. 

The development of adequate criteria to use in 
the selection of teacher personnel presents a pres- 
sing problem in the field of professional education. 
A large number of professional books and maga- 
zines carry statements covering many different 
phases of teaching but few provide essential cri- 
teria. A comprehensive study, by Charters and 
Waples (29: 273-75) seemed to reflect the thinking 
of the times. It listed the following major areas 
of activities performed by teachers in the discharge 
of their everyday duties: 


1. Activities involved in classroom instruc- 

tion 

Activities involved in school and classroom 

management 

. Activities involved in supervision of pupils’ 
extra classroom activities 

. Activities involving relationships with the 
personnel of the school staff 

. Activities involving relationships with 
members of the community 


2. 





. Activities concerned with professional and 
personal advancement 

. Activities concerning school plant and sup- 
plies 


This may or may not be an acceptable description 
of teaching as performed today, but underlying 
this and beyond is the problem of discovering the 
personal qualifications necessary to perform such 
activities. From a review by A. S. Barr (9:1-81) 
of educational writings and research of the past 
half century, there seems to be a concensus that 
personality is one of the most important ingredi- 
ents of teacher efficiency. 

In a review of the literature one finds that many 
leading school people express the opinion that per- 
sonality is one of the most important factors in as- 
Saying teacher efficiency. While there is agree- 
ment as to its importance there is little agree- 
ment upon its meaning and measurement. Al- 
though there are a number of devices on the mark- 
et that have been rather widely accepted and used 
in the measurement of various aspects of person- 
ality, few have proved themselves satisfactory. 
Many are of the type that the candidate can detect 
the responses that will count in his favor or those 
that will react to his detriment and accordingly 


avoid honest response. 
Many measures, in the past, have been vali- 


dated with reference to traits that are quite easily 
discernable, traits upon which many of us base 
our decision when we say a person has a pleasing 
personality, but not necessarily with reference 

to traits that really make a difference. By and 
large, earlier validations have been made with 
reference to surface traits rather than fundament- 
al characteristics. These latter traits are the 
ones that are not readily cognizable and, there- 
fore, may not play an important part in our sub- 
jective evaluation, but, nonetheless, may have 
much more bearing upon the actual personality of 
the individual. Cattell (19:498) states: 





*The author is indebted to Dr. A. S. Barr, his major professor, and to Dr. R. B. Cattell for their 


assistance with this investigation. 
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**Source traits always have to be assessed 
indirectly from a weighted mean of several 
separate trait-element estimates, but the 
surface traits elements are usually so sim- 
ilar, obvious, and closely knit that they can 
be rated with high reliability as a single 
trait. The novelist, dramatist, and the psy- 
chiatrist define the subjects of their study in 
terms of surface traits; the refined and potent 
technique of psychometric analysis and pre- 
dictions, at the hands of the psychologist, in 
terms of measured, understood source traits, 
is only now dawning. ’’ 


It is with the possibility of identifying and meas- 
uring these source or primary traits that this 
Study was undertaken. It was thought that meas- 
ures could be used that would deal with observable 
reactions, and be more discriminating in describ- 
ing and predicting teaching efficiency, regardless 
of whether these tests measure total personality 
or not. 

Specifically this study will attempt to answer 
the following questions: 


1. What is the discriminating and predicting 
efficiency of certain so-called personality 
measures when applied to a selected group 
of ‘seniors in the Department of Education 
at the University of Wisconsin? 


. What are the consistency and variability 
of test performances? 


. What are the relationships of patterns of 
test performances to criteria of marks, 
ratings of student teaching and performan- 
ces during the second year in actual teach- 
ing situations ? 


SECTION 0 
The Design of the Study 





From a survey of the research in the area, it 
would seem that no satisfactory means of meas- 
uring the relationship between personality and 
teaching efficiency is available. An approach to 
such measurement has been presented, however, 
in Cattell’s Description and Measurement of Per- 





sonality. In this book the author analyzes some 
286 studies dealing with clinical research, behav- 
ior ratings, questionnaires and tests related to 

the field of personality. After going through an 
ordered exposition of the known facts, he summar- 
izes the situation by describing the twelve primary 
source traits manifested in the data. These twelve 
traits are (19:475-97): 
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Cyclothymia-~-v. --Schizothymia 
Intelligence, General Mental 
Capacity--v. --Mental Defect 
Emotionally Mature Stable Char- 
acter--v. --Demoralized General 
Emotionality 
Dominance-Ascendance (Non- 
euphoric Hypomania)--v. --Sub- 
missiveness 

Surgency~--~-v. --Agitated Melan- 
cholic Desurgency 

Sensitive, Anxious Emotionality 
--v. --Boorishness 

Positive Character Integration 
--v. --Immature, Dependent 
Character 

Charitable, Adventurous Cyclo- 
thymia-~-v. --Obstructive, With- 
drawn Schizothymia 
Neurasthenia--v. --Vigorous, 
‘‘Obsessional Determined’’ char- 
acter 

Hypersensitive, Infantile Sthenic 
Emotionality--v. --Phlegmatic 
Frustration Tolerance 

Surgent Cyclothymia--v. --Par- 
anoia 


Factor lor A 
Factor 0 or B 


Factor III or C 
Factor IV or E 


Factor V or F 
Factor VI or I 


Factor VIllorG 
Factor IX or H 
Factor X or J 

Factor XI or D 
Factor XIlor L 


It appears that in these traits a different and 
practical approach to the problem of measuring 
personality has been made. Possibly, if person- 
ality could be measured objectively, these meas- 
ures could be readily utilized in the selection and 
training of teacher personnel. 

In the early months of 1948, Dr. Cattell began 
the factorization and analysis of the results of 48 
selected tests used in the objective measurement 
of personality. The group for which the data was 
gathered and some of the procedures used in the 
study (22:462) are described as follows: 


‘‘The tests were given to 370 subjects, 130 
men and 240 women, college students, dis- 
persed over many academic fields, who were 
paid to attend for testing, but who were also 
motivated by interest in their own personality 
testing results. They were thus slightly se- 
lected for psychological interest, indigence, 
dependa ‘lity, and leisure. The group test- 
ing was carried out on five evenings of two 
hours each, scattered through December, 
1945 and January, 1946. The individual test- 
ing, consisting of three 1-1/2 hour sessions 
per person, continued until June, 1946. ’’ 


From this factorization the twelve personality 
factors were confirmed and further clarified (22: 
459-87). During the last week of March, 1948, 
the author visited the campus of the University of 
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Illinois to work with Dr.. Cattell in getting the pat- 
tern of tests and directions for administering and 
scoring of nineteen different tests which represent- 
ed ten of the most heavily loaded personality fac- 
tors. In selecting these tests the author and Dr. 
Cattell attempted to get two measures for every 
factor, except Factor 6 which was represented by 
the I.Q. score, which could be taken from any 
well validated measure. Many of the tests had to 
be lengthened or completely reconstructed from 
the pattern. In the section, Description of Meas- 
ures and Scoring, the name ‘‘Cattell’’ will appear 
in parentheses beside the title of the test if the 
measure is the same as that used in Cattell’s in- 
vestigation. The other measures have been pre- 
pared by the author and were checked by Dr. Cat- 
tell prior to their administration. 

The data were gathered for thirty-four subjects, 
twenty women and fourteen men enrolled in the De- 
partment of Education, University of Wisconsin, 
majoring in English, history, science, and home 
economics. All were volunteers and motivated by 
interest in research, by their own personality e- 
valuations, and by beneficial experiences that they 
might undergo by taking the various tests. 

The group tests were given on two afternoons 
or evenings separated by an interval of about three 
weeks. Another section of the group tests was ad- 
ministered individually and worked out at a time 
most convenient to the subject. The individual 
tests, approximately one-half hour in length, were 
scheduled during the testing period which contin- 
ued through April and May of 1948. The total ex- 
amination time, group and individual, was about 
four hours per subject. 

In addition to the above data, a nineteen page 
Data Booklet was filled out by each student, a 
copy of which will be found in Appendix B.1 


Description of Instruments Used 





Copies of the group tests will be found in Ap- 
pendix A. The individual tests are so designated 
in the test description. All measures used were 
hand scored. 


Tests of Primary Source Traits 
FACTOR 3 
Test 3a: INABILITY TO STATE LOGICAL AS- 
SUMPTIONS 


Test used is titled ‘‘Judgment of Humor. ”’ 
Subject was asked to check a series of 60 jokes 
as ‘‘f’’ funny, or ‘‘nf’’ moderately funny or not 
funny, keeping fairly close to a 50/50 use of these 
designations. See Appendix A. 


Score: Number of jokes funny. 
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Test lb: TEMPO 


Subject was checked for time on two sorting 
tests: 


(1) Natural speed required in checking the 60 
jokes in Test la 
Score: Time in minutes. Low score high 
in Factor 1. 


(2) Speed of sorting cards in Form-Color test 
used for Text 5b with instructions to pro- 
ceed at a normal or natural pace. 
Score: Time in tenths of a minute. Low 

score high in Factor 1. 


FACTOR 2 


Test 2a: ABSENCE OF QUESTIONABLE PREF- 
ERENCES IN READING 


This variable is a reading preference test de- 
signed in terms of 40 pairs of book titles that 
would appeal to a mature personality versus those 
of a sensational type. The books are not actual 
published books, but the title and subtitle indicate 
the general nature of the story. Subject was told 
the titles were fictitious and was asked to select 
from each pair of books the one that he would most 
prefer to read. 


Score: Number of good ‘‘unquestionable’’ 
preferences. 


Test 2b: PERCEPTUAL SPEED OF CLOSURE 
(Cattell) 





This measure is an adaptation of Test 1 Street 
Gestalt Completion and Test 2 Mutilated Words by 
Thurstone (93:9-14), but was represented here in 
mimeographed form. 

Sixteen pictures were presented on one page of 
the test and fifteen words on another. Due to this 
arrangement, the maximum time of 30 seconds 
for each picture was used as an average, allow- 
ing a time of 8 minutes for the pictures and 7-1/2 
minutes for the words. Subject was not allowed 
to fill in any spaces. 


Score: Number of correct responses in time 
alotted. 


FACTOR I 
Test la: JOKES—FUNNY (Cattell) 








Wisconsin. 


1. All references to Appendices may be found in the original thesis on file, Library, University of 








66 JOURNAL OF EXPERIMENTAL EDUCATION 


Subject selects the essential assumption from 
one of four, underlying twenty-four statements. 
Eight of these statements had been used by Cat- 
tel; the other sixteen were developed by the au- 
thor. 


Score: Number of logical assumptions correct. 
Test 3b: SUGGESTIBILITY TO AUTHORITY 


On the first day of testing subject indicated his 
reaction to 100 controversial statements of wide 
range on a seven point scale in Test 38a. Three 
weeks later 50 of these statements were again giv- 
en to the subject preceded by two statements of 
authority (books, well-known people, magazine, 
Statistical data), some of which subject was told 
was real and some just made up for the purposes 
of the test. Shift toward authority was measured. 


Score: Amount of shift toward authority, 
measured by total amount of shift of 
answers in Test 3a from answers to 
corresponding items in Test 38a. 


FACTOR 4 
Test 4a: CUBE PERSPECTIVE (Cattell) 


This is an adaptation of the Necker Cube Test 
used by Thurstone (93:52-53). Subject was asked 
to perceive the tri-dimensionality of a one-inch 
cube and note the two perspectives with which the 
figure can be seen. Subject was to place a check 
in a space provided for each change in perspective. 
He was told to take a passive attitude and not try 
to force these changes. Two runs of one minute 
each were used in this measure. 


Score: Average number of uncontrolled alter- 
nations in two minutes. 


Test 4b: IDEOMOTOR SPEED (Cattell) 


Subject was checked on cancellation of letter 
e’s in printed material of Test 38a, starting with 
statements 1, 33 and 66 for three runs of one 
minute each. Subject was asked to go as rapidly 
as possible. 


Score: Average of cancelled letters. 
FACTOR 5 


Test 5a: RATIO CONSONANT/DISSONANT STATE- 
MENTS RECALLED 


In Test 38a, on a 7-point scale, subject check- 
ed a series of 100 opinion statements with which 
he tended to ‘‘agree’’ or ‘‘disagree’’, and, after 
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an interpolated activity, was asked to recall as 
many statements as possible in five minutes. No 
previous warning had been given to the effect that 
he would be asked to recall. 


Score: Fraction of ‘‘agreed’’ opinions recall- 
ed minus the fraction of disagreed 
views recalled. 


Test 5b: COLOR-FORM RATIO IN SORTING (In- 
dividual Test) 


This is an individually administered test and 
is an adaptation of the Color-Form Sorting Test 
used by Thurstone (93:68-70). The author design- 
ed a variation of the original test, using various 
shades of the six basic colors, because it was 


_ noticed that in the tests given by Cattell the sub- 


ject was able to sort according to color too easily. 
In order to get greater length to the measure, two 
sets of cards were designed, one having thirty 
cards and the other thirty-six cards. Subject is 
asked to sort the cards into six labelled boxes, 
without further instructions, in any manner he sees 
fit and at his own speed, although he is told that he 
is being timed. (Used for tempo in Factor 1.) 


Score: Ratio Form/Color in both sets of cards. 
(This ratio was invertedfrom that used 
by Cattell in order to get a score with 
less range and thus more easily handled 
Statistically. Some sorted completely 
as to color; therefore, the score would 
be infinity. ) 


FACTOR 5 
Test 5c: FLUCTUATION OF ATTITUDES 


Subject checked attitudes on fifty controversial 
statements concerning personal, social, and pol- 
itical matters on the first day of testing, and re- 
checked them three weeks later. Twenty-five of 
the statements were pointed toward touching the 
censoriousness of the subject, and twenty-five af- 
fecting optimism-pessimism. The range of an- 
swers was on a five to seven point scale. 


Score: Total number of points of change re- 
gardless of direction. 


FACTOR 6 
Test 6a: GENERAL INTELLIGENCE 


Results of tests taken by subject either as sen- 
ior in high school or as a college freshman were 
to have been used. These scores could have been 
used in guidance work, using available high school 
and college records. When author checked Univer- 
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sity files, results for only six people could be 
found; therefore, this factor was omitted. 


FACTOR 7 


Test 7a: RATIO PURPOSEFUL TO CHANCE OB- 
SERVATION AND MEMORY (Cattell) 


Subject was given printed instructions to ob- 
serve three or four different kinds of facts, read- 
ing a 3-minute prepared passage. This was done 
before each of four parts of this test. Subject was 
questioned immediately (while reading) on these 
facts and soon after on irrelevant matter, e.g., 
drawings and words printed in margins, and 
words printed between the reading material. For 
the first two periods of three minutes, the sub- 
ject began with the first word of every sentence 
and read every other word. In the last two per- 
iods, subject began at the bottom right hand corn- 
er and proceded backwards, reading every other 
word. Subject checked amount of material read 
in each passage. Testing time was approximate- 
ly fifteen minutes, including time to answer ques- 
tions. 


Score: Total purposeful/non-purposeful re- 
sponses correct. 


Test 7b: TWO-HAND CO-ORDINATION (Individual 
Test) (Cattell) 


This is an individual test and is an adaptation 
of Thurstone’s (93:49-51) Perceptual Factor K 
Two-Hand Co-ordination Test. Similar apparat- 
us was used for this test, which consisted of two 
circular plates five inches in diameter divided in- 
to quarter sections numbered 1, 2, 3, and 4, 
mounted on a 10-1/2'' by 18'' board. The board 
was so wired that each contact of the stylus with 
one of the four sectors would operate the impulse 
counter or upon contact of corresponding number- 
ed sectors simultaneously when two hands were 
used. The numbers were arranged in a different 
sequence on each plate. 
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Score: Nri in which Ny was the number 


Nr - Nj 
of taps in 30 seconds for right hand 
alone, N; the number of taps in 30 
seconds for left hand alone, and Nrj 
the number of simultaneous taps for 
both hands in 30 seconds. 


FACTOR 8 
Test 8a: IMMATURITY OF OPINION 


This test is quite similar to Test 3b except that 
statements of facts are used instead of statements 
of authority. On the first day of testing, subject 
indicated his reactions to 100 controversial state- 
ments of wide range, on a seven-point scale, in 
Test 38a. Four weeks later fifty of these state- 
ments were again given to the subject, preceded 
by two statements of fact. The subject was told 
that some of these facts were real and that some 
were just made up for the purposes of the test, 
but that he should read them before giving his re- 
actions to the statement. Shift toward the mature 
opinion or fact was measured here, sort of a will- 
ingness to modify. 


Score: Amount of shift toward the opinion 
given in the facts, measured by total 
shift of answers in Test 8a from an- 
swers of corresponding items in Test 
38a. 


Test 8b: IMPAIRMENT OF MEMORY BY EMO- 
TION 


Subject was given a series of twelve short sen- 
tences, six of which might tend toward the un- 
pleasant emotional status. He was given one min- 
ute to memorize, one-half minute pause, and 
one minute to recall each set of 12 statements. 
Each run of the test was given in three parts as 
follows: 





Memorize (1 min. ) 


Pause (1/2 min. ) 


Recall (1 min. ) 





Normal conditions 
Normal conditions 
Amplified noise 


Congested street 
scene 





Normal conditions 


Normal conditions 


Normal conditions 


Normal conditions 
Aniplified noise 
Baseball game 


Amplified noise 
Construction crew 
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During the first part of the test, conditions 
were normal. Before the second part, subject 
was told that there would be an amplified record- 
ed distraction (a school-ground baseball game) 
while he was to recall. Before the third part he 
was told that there would be another amplified re- 
corded distraction (congested street scene with 
horns sounding, whistles blowing, etc.,) while 
memorizing, and another (carpenter construction 
crew, sawing, hammering, etc. ,) while recalling. 
It was thought that these sounds were similar to 
those which teachers sometimes encountered dur- 
ing their teaching careers. The recordings were 
made from sound effects records. 

The second run of the test was then repeated 
under similar conditions. Total time of test ap- 
proximately 15 minutes. 


Score: Ratio of number of sentences memor- 
ized under normal conditions/number 
of sentences memorized under distract- 
ing conditions. 


Test 9a: REACTION TIME (Individual Test) (Cat- 
tell) 


This is an individual test in which subject was 
checked on forty reactions in a visual series with 
an irregularly spaced interval of warning. The 
signal used was ‘‘Ready’’, given by the author be- 
fore flashing an amber light spaced midway be- 
tween two keys, one of which had to be depressed 
to stop the timer. Subject used dominant hand 
and most convenient key during test. Twenty re- 
actions were taken; then the Two-Hand Coordina- 
tion Test was interjected before checking the final 
twenty reactions Timed in hundredths of a sec- 
ond. 


Score: Average of reaction time. 
FACTOR 10 


Test 10a: BODY SWAY SUGGESTIBILITY (Indiv- 
idual Test) (Cattell) 


This is an individually administered test in 
which subject was blindfolded. To his collar was 
clipped a string which ran through a pulley taped 
to the wall and was fastened to a pointer which 
could move up and down along an upright yardstick, 
also fastened to the wall. Subject was then asked 
to stand and relax for one minute and then listen 
to two amplified tape recordings. He was toldnot 
to try to inhibit or accelerate any feeling or move- 
ment, but just to try to relax and listen. The for- 
ward and backward sway of the subject was then 
measured on a 1/4 inch sway of the individual. 


One minute—the natural sway of the individual. 
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One-half minute—the sway while subject listened 
to the hypnotic-voiced recording of ‘‘You are 
slowly falling forward, slowly falling forward; 
you are slowly falling forward, falling forward, 
falling forward, falling, falling.’’ Repeat. 


One-half minute—the sway while subject listened 
to the hypnotic-voiced recording of ‘‘You are 
slowly falling backward, slowly falling backward; 
you are slowly falling backward, falling back- 
ward, falling backward, falling, falling. ’’ Repeat. 


Score: Forward and backward sway of subject 
was recorded in inches to nearest 1/4 
inch, positive when it agreed with the 
direction suggested by the recording, 
negative when opposed action was 
shown. 


Test 10b: PERSEVERATION (Cattell) 


This test was taken from A Guide to Mental 
Testing (20:225-39). It is mainly a test of speed 
with willingness to persevere at somewhat unortho- 
dox methods of writing and reading. Subject was 
asked, under time limits, to perform such tasks 
as: write words from right to left, forming the 
letters backwards; print, using alternately upper 
and lower case letters, or to read material from 
left to right printed backwards (yob elttil). Dir- 
ections for scoring will give added explanation. 





Score: Average of sub-tests scored as follows: 


Sub-test 1 


X-Number of letters correctly written in ‘ready, 
ready.’ 

Y-Number of letters correctly written in words 
‘ready, ready,’ written backwards. Cancel any 
unintelligible, badly written letter. 

Total score (Perseveration, Motor, 1): Di- 
vide X by Y. 


Sub-test 2 


X'-Number of letters correctly written in ‘The 
sky is deep blue. ’ 

X''-Number of letters correctly written in ‘The 
sky is deep blue. ’ 

Y-Number of letters correctly written in ‘The sky 
is deep blue.’ Cancel any misformed letters or 
extra letters and take off one for any letter left 
out. 

Z-Number of letters correctly written in ‘The sky 
is deep blue.’ Cancel similarly. 

Total score (Perseveration, Motor, 2): Di- 
vide the sum of X' and X"' by Y. 
Total score (Perseveration, Motor, 3): Di- 


x' by z. 





September 1950) 


Sub-test 3 


X-Number of words to point at which subject indi- 
cated he stopped reading. 

Y-Number of words (from bottom) to point at which 
subject indicated he stopped reading. 

Total score (Perseveration, Reading): Divide 
X by Y. 

(Note:— There is no score for answering the ques- 
tions on reading. They are introduced only to 
produce a correct attitude in the reading. ) 


Sub-test 4 


X-Number of letters correctly written (John Smith). 


Y-Number of letters correctly written backwards. 
Cancel any unintelligible, badly written, or for- 
ward written letter. 

Total score (Perseveration, Motor, 4): Divide 
X by Y. 


Sub-test 5 


X-Number of numbers correctly written at 1. 
Y-Number of numbers correctly written at 2. 
Cancel any very badly formed. 
Total score (Perseveration, Motor, 5): Divide 
X by Y. 


The tests mentioned and described above are 
the basic objective measures used in this investi- 
gation. There are several other measures that 
have been utilized to supplement the original ma- 
terials. These shall be described in the following 
paragraphs. 


Judgment of Humor Test 





This test is composed of the sixty jokes that 
the subject checked as funny or not funny for a 
total score in Factor 1. Eight special part 
scores were developed by Cattell which were to 
measure eight different clusters of personality, 
presumably measuring some of the same original 
personality factors. The clusters measured by 
this test are: 1, 2, 4, 5, 7, 8, 9, and 11. 


Score: Number of jokes checked as funny for 
each cluster. The cluster number ap- 
pears before each respective joke on 
on copy included in Appendix A. 


Personnel Research Committee Student Data 
Booklet 





This is the Third Edition of the booklet as used 
at the University of Wisconsin. The Data Booklet 
is filled out by every student enrolled in the De- 
partment of Education, usually in connection with 
Education 75, The Nature and Direction of Learn- 
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ing. Its nineteen pages contain multifarious jin- 
formation, covering practically all phases of ed- 
ucational and personal life. Included are such 
things as: size and economic status of family, -re- 
creational interests, work experience, extra- 
curricular activities and reasons for entering 
teaching For complete information see Appendix 
B. The instrument tends to make the data more 
objective, but it is colored by the students’ own 
interpretations and statements. The material will 
be condensed into a form of ‘‘case study’’ to see 
if there is any possible relationship between this 
type of information and the various criteria and 
objective measures utilized in this study. 


Criteria Used 





The criteria of teaching efficiency employed in 
this study were evaluations of each subject upon the 
completion of a semester of student teaching and 
of actual teaching during the second year in the 
field under actual working conditions. The first 
evaluations were made by critic teachers at Wis- 
consin High School, University of Wisconsin; the 
second by the supervising staff of the school in 
which the subject was teaching. The criteria of 
college grades employed in the study consisted of 
the total grade point average and grade points ear- 
ned in courses required in the professional train- 
ing for high school teaching. The total and pro- 
fessional grade point averages were figured from 
data taken from the University of Wisconsin rec- 
ords. A fifth criterion consisted of scores from 
the Washburne Social Adjustment Inventory; these 
were included because of the possibility of useful- 
ness for student guidance in the area of teacher 
personnel. Evaluations of student teaching and 
scores on the Washburne Social Adjustment Inven- 
tory were gathered from the files of the Teacher 
Personnel Research Committee, Department of 
Education, University of Wisconsin. 

In order to facilitate statistical procedures, the 
various criteria were changed to numerical score 
form. 

The student teaching grades were converted to 
an eight-point scale with the range from ‘‘A’”’ e- 
qualling 8 to ‘‘C-’’ equalling 1. 

The ratings to teaching in the field were con- 
verted as follows: outstanding (5), above average 
(4), average (3), below average (2), and poor (1). 

Both the Total Grade Point Average and the 
Professional Grade Point Average were figured 
on a three point scale. 

The results of the Washburne Social Adjustment 
Inventory were used in raw score form. 


Statistical Procedures Used 





All tests were hand scored according to instruc- 
tions already given in the section, Description of 
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Instruments Used. The results were recorded in 
raw score form (Table V).* 

The Pearson Product-Moment Coefficient of 
Correlation was calculated to ascertain the amount 
of relationship between the nineteen Objective 
Tests of Primary Source Traits and the several 
criteria utilized in the investigation. The same 
method was used to calculate the intercorrelations 
among the various criteria.2 The results are tab- 
ulated in Table X. Since the magnitude of a cor- 
relation coefficient is not of itself a criterion of 
Significance, it was necessary to ascertain the 
statistical significance of each. This was done by 
reference to tables in Lindquist (53:212). These 
tables indicate required significance at the five and 
one percent levels for samples of various sizes. 

The scores for the various clusters in the Judge- 
ment of Humor Test were handled in the same man- 
ner and are tabulated in Table VIII. 

A tabulation of the number of times a subject 
has a score (T) in the top third of the group, or 
(B) in the bottom third, is in Table XII. These 
were correlated and the results are given in Table 
XI. 
To determine whether each test was discrimin- 
ating within itself, the significance of the differ- 
ence between the mean of the top one-third and the 
bottom one-third of the scores was calculated us- 
ing the t-test and referring to the table provided in 
Lindquist (53:57).3 The difference between the 
means, the value of t and the level of significance 
are given in Table XI. 

Tabulations were made of the number of times 
a subject’s score was in the top or bottom third of 
the scores for each of the measures. Since the 
measures are bi-polar, both the top and bottom 
scores represent a high rating in atrait. For ex- 
ample, in a trait such as Factor 1 or A, Cyclo- 
thymia versus Schizothymia, a low score indicates 
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Schizothymia, whereas a high score indicates Cy- 
clothymia. 

To check the intercorrelation among the nine- 
teen objective personality tests used to measure 
the ten factors involved, the Spearman Ranks 
Method was used on the grounds that the mathe- 
matics involved is simpler and the value of the 
rho should never vary from r by an amount great- 
er than .018, which is practically always well 
within the probable error of the correlation coef- 
ficient.4 The intercorrelations are given in Table 
X. 

Some areas of the study and procedures used 
may possibly be questioned. The author is aware 
of certain limitations. 

The present study is limited to thirty-four sen- 
iors who were in the Department of Education, 
University of Wisconsin, majoring in English, his- 
tory, science, and home economics. The study 
started with an original group of seventy-six sen- 
iors chosen at random, but ended with only these 
thirty-four subjects for whom complete basic data 
could be collected prior to graduation in 1948. 

In the field ratings, the Wisconsin Adaptation 
of the M-Blank has been used to make the ratings 
more consistent and objective. The student teach- 
ing was evaluated by the critic teacher. Since 
students and teachers are continuously being eval- 
uated by ‘‘experts’’ and given grades, jobs or pro- 
motions, these are possibly the most functional 
means of evaluation available. These methods of 
assessing or evaluating teacher efficiency, either 
in student teaching or teaching in the field, are 
very controversial but nothing better seems to be 
available at present. 

One might question whether the objective Tests 
of Primary Source Traits actually measures per- 
sonality. The major concern of this study is not 
‘‘What do they measure?’’ but ‘‘Do these measures 





*Tables I through IV will be found in the original thesis on file, Library, University 


of Wisconsin. 


2. The following raw score formule (59:181) was used in this investigation: 
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. The following formula, as suggested by McCormick (59:191), was used: 
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TABLE VI 
SCORES ON CRITERIA 








Total Grade Professional Student Field Wasnburne Social 
Point Average | Grade Point Av. Teaching Teaching | Adjustment Inventory 

1 1.8 2.9 8 4 66 
2 2.4 2.7 8 62 
3 i.8 2.0 + 37 
4 2.6 2.5 7 54 
) 1.4 2.5 8 39 
6 1.6 es 8 57 
7 2.2 2.6 5 3 99 
8 1.5 2.0 7 4 104 
9 a. 2 2.2 ) ) 47 
10 7 2.2 8 4 52 
il 1.5 2.3 + 70 
12 1.9 2.2 6 + 60 
i3 1.5 2.0 3 43 
14 |e 1.0 1 1Q2 
lo 2.0 2.1 6 63 
16 1.6 1.8 + 4 65 
17 1.9 2.2 4 

18 1.3 1.9 3 4 

19 7 1.8 4 3 68 
20 1.5 1.8 4 4 78 
21 1.6 1.9 5 91 
22 Aa 2.0 5 4 39 
23 1.9 3.0 6 66 
24 2.9 2.8 4 + 59 
25 2.4 2.4 6 36 
26 1.9 2.6 3 4 39 
27 1.3 2.1 6 4 77 
28 k.F 2.8 5 4 82 
29 1.6 2.8 5 3 70 
30 1.5 2.0 3 147 
31 1.8 2.7 7 113 
32 2.0 7 2 135 
33 1.5 2.6 5) 118 
34 2.8 3.0 8 5 61 
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TABLE Ix 


CORRELATIONS BETWEEN JUDGMENT OF HUMOR TEST AND CRITERIA 





Judgement of Student Field 
Humor Cluster J Teaching Teaching 





Cluster 1 ‘ ‘ .05 . 38 
Cluster 2 . ‘ .19 -. 30 
Cluster . 16 , Rt - 
Cluster .14 ‘ .07 .12 


Cluster .13 , . 06 


Cluster . 08 : ; . 06 


Cluster 9 a . 05 a -. 38 


Cluster 11 .16 , : 32 




















*Significant at 5% level 
**Significant at 1% level 
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discriminate between good and poor teachers?’’ 

Allport (1:24-54) has made a very thorough 
study of fifty-three definitions of personality as de- 
fined by recognized men in the field and has come 
to the conclusion that no composite definition sat- 
isfied all of its ramifying aspects. For purposes 
of this investigation, wherever the term personal- 
ity has been used, the author has based his think- 
ing around the interpretation, —‘‘the personal at- 
tributes of a teacher which contribute to his suc- 
cess. ’’ 

The scope of this investigation is limited tothe 
subjects of this study. To the extent that this 
group is representative of the 1948 seniors in the 
Department of Education at the University of Wis- 
consin and to other prospective teachers, the re- 
sults may be applicable for prognostication. 


SECTION III 
A STUDY OF THE FINDINGS 


Correlations Between the Objective Tests of Pri- 
mary Source Traits and Criteria 








The scores on the nineteen objective tests are 
given in Table V, the scores on the five criteria 
in Table VI. 

To determine the relationship of the ten so- 
called personality factors as measured by the 
nineteen Objective Tests of Primary Source Traits 
and the five criteria, coefficients of correlation 
were calculated. The correlations calculated are 
given in Table VII. 

Inspection of these zero-order correlations re- 
veals the following relationships: 


Total Grade Point Average 


A partially significant relationship between To- 
tal Grade Point Average and Factors 1, 3, and 8 
was found. 

Factor 1, Tempo of Form/Color (-. 42), was 
significant at the 5% level, followed by Tempo 
of Jokes (.29), which approaches significance, and 
Jokes-Funny (. 19) which is not strong. The latter 
two are in the positive direction. 

Factor 3, Logical Assumptions (. 86), is highly 
significant at the 1% level, but Suggestibility to 
Authority (. 06) shows a very low relationship. 

Factor 8, Impairment of Memory (-. 40), is 
significant at the 5% level as is Immaturity of O- 
pinion (.21). The latter is positively correlated. 


Professional Grade Point Average 


Considerable relationship is shown here for 
Factors 1, 3, 5, 9, and i0. 
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For Factor 1, two tests show a positive rela- 
tionship: Tempo Form/Color (. 43) is significant 
at the 5% level, and Tempo Jokes (. 12) points in 
the same direction. Jokes-Funny (-. 04) is a very 
weak negative correlation. 

For Factor 3 there is Logical Assumptions (.37), 
significant at the 5% level but with Suggestibility 
to Authority (-. 09) weak in the negative direction. 

Factor 5 shows two negative correlations, 
namely, Statements Recalled (-. 50), significant 
at the 1% level, and Form/Color (-. ii) not sig- 
nificant . 

Factor ¥ has only one measure, Reaction Time 
(-. 50), which is significantly related to Profes- 
sional Grade Point Average at the 1% level. 

Factor 10, Perseveration (.36), is significant 
at the 5% level. 


Student Teaching 


None of the factors show a statistically signif- 
icant relationship either at the 1% or 5% level. 
Reaction Time (-.32) in Factor 9 comes within 
approximately . 02 of being significant at the 5% 
level. 


Actual Teaching in the Field 


There were only eighteen returns for the cri- 
terion of Field Teaching. The level of signifi- 
cance for eighteen cases is different for this 
smaller sample. According to Lindquist (53:212) 
a significance of . 47 is necessary at the 5% level 
and . 59 at the 1% level for 18 cases. 

Factors 7 and 9 show a statistically significant 
relationship with this criterion. 

Factor 7, Two-Hand Coordination (-. 60) is 
significant at the 1% level. 

Factor 9, Reaction Time (-. 53) shows a rela- 
tionship statistically significant at the 5% level. 


Washburne Social Adjustment Inventory 


Factors i and 5 show some tests statistically 
significant at the 1% level. 2 

For Factor 1, Jokes-Funny (-. 68), is highly 
significant and Tempo Jokes (-. 14) shows slight 
agreement in the negative direction. Tempo 
Form/Color (. 27) is quite strong in the positive 
direction. 

For Factor 5 all the tests are in the positive 
direction with Fluctuation of Attitudes (. 46) sig- 
nificant at the 1% level and Statements Recalled 
(.20) and Form/Color Sorting (. 16) pulling fairly 
strongly in the same direction. 

The correlations were made with the actual 
raw scores. A low score indicates a better social 
adjustment than a high score. Therefore, one 
should reverse the signs when interpreting the 
above relationships. 





5. Since there were data on only thirty-two cases, a correlation of .349 is required at the 5% 
level of significance and at the 1% level, a socre of .449 is necessary. 
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Correlations Between Clusters of Judgement of 
Humor Test and Criteria 








The raw scores for the eight clusters of the 
Judgement of Humor Test are given in Table VIII. 

The correlations between the eight clusters of 
the Judgement of Humor Test and the various cri- 
teria are given in Table IX. The zero order cor- 
relations generally are quite low. Only two clus- 
ters are significantly related to any of the criter- 
ia. Cluster 2 has a relationship of .36 with Total 
Grade Point Average, significant at the 5% level. 
Cluster 7 correlates negatively with Professional 
Grade Point Average and with Student Teaching; 
the first (-.58) significant at the 1% level, andthe 
second (-.37) significant at the 5% level. 


Intercorrelations of the Various Criteria 





The intercorrelations of the various criteria 
are given in Table X. Inspection of the results re- 
veals a more consistent relationship than that 
found in the previous tables. 

Total Grade Point Average has an r of .55, with 
Professional Grade Point Average, which is signif- 
icant at the 1% level. Total Grade Point Average 
has a positive correlation (.32) with Student Teach- 
ing and a negative relationship (-.35) with the 
Washburne Social Adjustment Inventory, both al- 
most significant at the 5% level. 6 

Field Teaching has a correlation of -. 60 with 
the Washburne Social Adjustment Inventory, which 
is significant at the 1% level. Professional Grade 
Point Average has a relationship of . 55 with the 
Student Teaching, significant at the 1% level and 
a -.25 with the Washburne Social Adjustment In- 
ventory. 


Significant Difference Between the Means 





The differences between the means for the top 
and bottom third of the scores on each of the nine- 
teen Objective Tests of Primary Source Traits are 
given in Table XI. The differences between the 
means are significant at the 1% level in all of the 
measures except three. The level of significance 
of these three are: 


Inability to state logical 


assumptions 10% 
Perseveration a% 
Body Sway Suggestibility 20% 


This would tend to verify that each Of the sixteen 
other tests is discriminating within itself. 

The low level of significance in the Body Sway 
Suggestibility test may be due to the method of 
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scoring. Some of the subjects responded in a dir- 
ection opposite to that suggested by the recording. 
These scores were tabulated as negative scores, 
then handled in regular scale form. In observing 
the reactions of the subjects, although not record- 
ed, there seemed to be a pronounced difference 
that is not evident in the present scoring proced- 
ure. 

The Inability to State Logical Assumptions Test 
was made three times as long as Cattell’s original 
test, and perhaps should have been increased still 
more. 


Top and Bottom Schores on Objective Tests of 
Primary Source Traits 








To further explore the relationships between the 
top third (T) and bottom third (B) scores on the 
nineteen Objective Tests of Primary Source Traits 
and the criteria, a total of the number of top or 
bottom scores earned by each subject was deter- 
mined (Table XII) and correlated with each criter- 
ion. The relationships are reported in Table XIII. 
The relationship (.52) with Student Teaching is sig- 
nificant at the 1% level. This seems to indicate 
that the individuals who rate either high or low in 
certain factors rate higher in Student Teaching. 

It would seem that those who have more pronounced 
traits did a better job in student teaching than those 
who were rather mediocre or ‘‘colorless’’ indiv- 
iduals. There is a negative correlation (-.34) with 
the Washburne Social Adjustment Inventory and 
also with Field Teaching. The relationships with 
Total Grade Point Average (.02) and Professional 
Grade Point (.29) are not significant. 

When only the total number of top (T) scores 
was correlated with the criterion, the relationship 
was less. None of the relationships were signifi- 
cant. The highest correlation was with Student 
Teaching, .31. 

This might lead one to believe that the interac- 
tion of both top and bottom scores is more import- 
ant than just having high scores on the more soc- 
ially recognized factors. 


Intercorrelations of Objective Tests of Primary 
Source Traits 








In order to determine the inter-relationships 
among the Objective Tests of Primary Source 
Traits employed in this investigation, intercorrel- 
ations among the nineteen tests were calculated by 
the Spearman Ranks Method. These intercorrela- 
tions are given in Table XIV in values of p (rho). 

One of the intercorrelations is significant at the 
1% level, that between Test 3b, Suggestibility to 
Authority, and Test 8a, Immaturity of Opinion. 
This is quite understandable as these two tests are 
very Similar in makeup, except that statements of 





6. According to Lindquist (53:212) a correlation of .339 is necessary for significance at the 5% 


level for 34 cases. 
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TABLE XI 


DIFFERENCE BETWEEN THE MEANS OF THE TOP AND BOTTOM 
THIRDS OF SCORES ON OBJECTIVE TESTS OF PRIMARY SOURCE 
TRAITS AND THE SIGNIFICANCE ON THE t-TEST 





Diff. between Level of 
Means Value of t Significance 


13. 455 . 701 
5. 364 . 487 
33. 455 472 
12. 000 . 320 
. 091 427 

. 091 839 

. 182 504 

. 272 742 

. 181 337 

. 636 314 

. 040 987 

. 546 421 

. 318 735 

. 454 352 

. 546 169 
916 
206 
354 
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TABLE XI 


INDIVIDUAL’S TOP (T) AND BOTTOM (B) SCORES ON PRIMARY SOURCE TRAITS 
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TABLE Xi 


CORRELATIONS BETWEEN INDIVIDUAL’S TOP AND BOTTOM THIRD OF 
ON GROUP TESTS AND CRITERIA 





Total Top and Total Top 
Criteria Bottom Scores Scores 





Total Grade Point Average . 02 . 04 


Professional Grade Point 
Average . 29 . 04 





Student Teaching Grades . 52 .31 


Field Teaching Rating -.35 . 20 


-.34 . 07 


Inventory 





Washburne Social Adjustment I 
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authority precede similar statements in Test 8a. 

Sixteen other intercorrelations are significant 
at the 5% level. The tests are arranged in groups 
in which there is a significant correlation: 


la Number of Jokes Funny 
3b Suggestibility to Authority .37 
7b Two Hand Coordination . 36 
8a Immaturity of Opinion a. 


Tempo Form/Color . 

4a Cube Perspective . 35 
5b Form/Color Sorting .35 
10a Body Sway Suggestibility . 42 


Speed of Closure 
4a Cube Perspective . 36 


Logical Assumptions 

3b Suggestibility to Authority -. 37 
Suggestibility to Authority 

4a Cube Perspective . 34 


Cube Perspective 
5c Fluctuation of Attitudes -.38 
10b Perseveration .35 


Ideomotor Speed 
10b Perseveration . 39 


Statements Recalled 
9a Reaction Time . 34 


Fluctuation of Attitudes 
8a Immaturity of Opinion . 40 
10a Body Sway Suggestibility . 41 


Impairment of Memory 
9a Reaction Time . 43 


These data would tend to show that there was 
more relationship among the tests of the several 
factors than among tests representing the same 
factor. However, only two tests for the same fac- 
tor differed by an amount that was statistically sig- 
nificant at the 5% level, namely, 3a Logical As- 
sumptions and 3b Suggestibility to Authority. 

In looking at the titles of tests in each groupand 
in the several groups, one can observe some com- 
.aoness of area that may be inter-related in many 
individuals of a somewhat homogeneous group such 
as were studied in this investigation. 

The measures which have the highest intercor- 
relations also seem to have the highest correlations 
with the criteria. 


Prediction of Success in the Field 





Using the data at hand, a multiple regression 
equation was set up for certain of the statistically 


‘Significant measures. 
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The first of these regres- 
sion equations was constructed for Reaction 
Time (X,), Two-Hand Coordination (X,), and Field 
Teaching Success (Xo). This equation was as fol- 
lows: 


Xo = -.332X, - .461X, 


The multiple R for this equation is .67. When the 
scores on the Washburne Social Adjustment Inven- 
tory (X;) were included, the equation was as fol- 
lows: 


Xo = -.216X, - .367X, - .346X, 


The multiple R for this equation is .74. 

It is interesting to note that this correlation 
compares favorably with the findings of LaDuke 
(49), Lins (49a), Rolfe (72), Rostker (73) and Von 
Haden (104). The multiple regression represents 
a distinct improvement over Gotham’s (40) earlier 
study of personality. 


Case Studies 


The background information comprising these 
case studies was taken from the Data Booklet. 

The following are case studies of subjects rank- 
ing among the top six or bottom six on Total Grade 
Point Average, Professional Grade Point Average, 
Student Teaching, and Washburne Social Adjust- 
ment Inventory. The range is represented by num- 
ber 14 who ranked among the bottom six on all four 
criteria to number 34 who ranked among the top 
six on three criteria. Rank 1 is high; 34 is low. 


Case Study of Number 2 


This case ranked high on two of the four criter- 
ia and within two of the top six on the third. He 
was married and had one child. He was one of a 
family of three, having an older brother and one 
older sister. His mother had received a degree 
from college and his father had graduated from 
high school. His early life was spent in a city of 
over 150,000 where he attended one elementary 
school and one high school. While at the Univer- 
sity of Wisconsin, he lived in his own quarters. 


He didn’t like the teachers’ methods in high 
school, but did like the subject matter, so he made 
up his mind he was going to be a teacher and bet- 
ter conditions. He also stated that he enjoyed 
working with children and young people. If money 
were no problem and he could do anything he wished, 
he mentioned these choices: own and operate 
a baseball team, government foreign service, 
teach, write, read and travel. His college expen- 
ses were generally paid by his parents. He did 
contribute about 15 percent, however. His college 
work was carried on at two other institutions be- 
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fore he enrolled at the University of Wisconsin. 

While in high school, he received the National 
Honor Award, andatthe University of Wisconsin he 
belonged to Phi Eta Sigma. His grade point was 
the fourth highest in the present study, while he 
received a top grade in student teaching. The high 
school activities in which he participated were: 
swimming (captain), golf, basketball, badminton, 
baseball, plays (actor), debating, assembly pro- 
grams, P.A. program (reader), orchestra (vio- 
lin), Boys Club (officer), editor of school annual, 
school paper (sports writer), study hall monitor, 
president of school council, president of junior 
class, and member of athletic board. At the Uni- 
versity of Wisconsin he participated in: crew, bas- 
ketball, football, golf, swimming, writer for 
school paper, member Phi Eta Sigma, and was a 
war stamp salesman. 

The social activities which he liked and partici- 
pated in were social dancing, parties (all kinds), 
bridge, and ‘‘gabfests.’’ He was interested in 
gardening as recreation and for economic reasons. 
No books were mentioned as of reading interestin 
high school, but in college he read much fiction, 
some biography and travel and adventure, but did 
not care very much for science. Magazines read 
in high school included TIME, LIFE, and SATUR- 
DAY EVENING POST, while those enjoyed at col- 
lege were the same as above plus HARPER’S. 
While in high school he read the MILWAUKEE 
JOURNAL, MILWAUKEE SENTINEL, and CHICA- 
GO TRIBUNE; in college he continued these same 
newspapers and added the MADISON CAPITAL 
TIMES. 


Case Study of Number 5 


This case ranked at nearly all positions on the 
scale. He ranked first on two of the criteria, thir- 
tieth and fourteenth on the other two. He was sin- 
gle and one of a family of three boys, one older 
and one younger. His mother held a degree in mu- 
sic and his father a degree in law. During his high 
school days (and prior to them), he lived in a city 
of over 150,000 and was within a 20-minute walk 
of school. He attended only one elementary school 
and one high school. 

He entered the teaching profession because he 
believed it was the kind of life he desired, and be- 
cause of its enjoyable and stimulating working con- 
ditions, and the possibility of an enjoyable home 
life. From a personal standpoint he enjoyed work- 
ing with young people and children. Even if he had 
had plenty of money and could have done anything 
he wished, he stated that he would want to travel 
and teach. His parents paid all of his high school 
expenses and could have financed his college edu- 
cation. The latter, however, was financed through 
the G.I. Bill, suplemented by his working as a 
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yardman and as a porter at Yellowstone National 
Park for two summers. 

In high school he was a participant in tennis 
and all types of intramural sports, band, orches- 
tra and operetta. He belonged to several clubs 
and some among these were: Bird Club, Honor 
Club, Commerical Club, and German Club. He 
was a representative on the Student Council in both 
his junior and senior years. At college he contin- 
ued with his interest in intramural sports and 
band. His social activities centered mainly around 
dancing. 

His reading interests were consistent during 
high school and college. The books read were in 
the areas of fiction, biography, travel and adven- 
ture. His magazine reading was mainly in TIME, 
NATIONAL GEOGRAPHIC, and READER’S DIGEST, 
with TIME being his favorite at college. During 
high school the JOURNAL-TIMES furn- 
ished most of his news while at college he read 
the MILWAUKEE JOURNAL and the CAPITAL 
TIMES. 


Case Study of Number 14 


This case ranked 29, 33, 34 and 34 on the four 
criteria. She was single, one of a family of seven, 
having four siblings older and two younger. Both 
her parents had completed an eighth-grade educa- 
tion. She spent the first eight years of her life on 
a farm and the remainder, until attending college, 
in a city of under 2500 population. 

She entered the teaching profession because of 
the economic security, besides wanting a college 
education. She is an English major. She felt that 
teaching was the most practical choice. She has 
done housework, factory work, and summer resort 
work, but found all of this work mentally stagnat- 
ing. Had she had plenty of money and could have 
done anything she wished, she commented that she 
would like to attend school without working and 
would probably get a degree for economic security, 
anyway. 

She attended three grade schools, one high 
school, and two colleges. She attended the first 
two years of college on scholarships but ranked 
33rd in Total Grade Point Average, and 34th in 
Professional Grade Point Average among the group 
in the present study. In high school she partici- 
pated in forensics, class play, choir, school ann- 
ual, newspaper, library club, and F.H.A. Club. 
At college she continued her newspaper interests 
for the first two years. 

For recreation she reported that she likes to 
watch basketball games and likes to participate in 
school dances and sorority parties. When in high 
school she liked to read fiction, biography, travel 
and adventure and scientific books; these interests 
continued in her college reading and she has also 
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added philosophy to the list. In high school she 
read CURRENT EVENTS, READERS DIGEST, 
CORONET, and a local county paper. Her college 
reading included: READERS DIGEST, MILWAU- 
KEE JOURNAL, WISCONSIN STATE JOURNAL, 
and ASHLAND PRESS. 


Case Study of Number 20 


This case ranked among the bottom six on three 
of the four criteria. She was single, rearedina 
family of two, having one older brother. Both her 
parents had attended college and each held a Bach- 
elor’s Degree; the father is a member of the tea- 
ching profession. Prior to going to the Univer- 
sity of Wisconsin, she lived in a city of less than 
2500 inhabitants. 

She graduated as valedictorian of her high 
school class. Want of economic security guided 
her toward the teaching profession, because she 
felt that high beginning salaries were beneficial 
to the girl who plans to marry. Other reasons 
were that she planned to use teaching as a stepping 
stone to something better, and she enjoyed work- 
ing with children. Baby sitting, clerking, and 
factory work occupied two of her summer and 
Christmas vacations. Three years, while attend- 
ing the University, were spent as laboratory tech- 
nician at the Wisconsin General Hospital. 

Basketball, bowling, tennis, declamatory work, 
band, chorus, operetta, music festival, and music 
lessons took much of her outside time and interest 
as she was an active participant in all of these ac- 
tivities. Along literary lines she was editor of the 
high school annual. Embroidery is a hobby which 
she started during high school. Among the acad- 
emic clubs and honor societies to which she be- 
longed were: G.A.A., Pythia Literary Society, of 
which she was secretary, and Euthenics Club. She 


acted as hall monitor during one year at high school. 


In high school she was president of the student 
council, the senior class and the student court. 
During her stay at the University she was on the 
usher squad of the Union Theatre for one year. 

She could not recall her reading interests in 
books, but stated that she read the READERS DI- 
GEST in high school, and LIFE, TIME, and LAD- 
IES HOME JOURNAL as a college student. The 
MILWAUKEE JOURNAL was her chief news source 
both in high school and college. 


Case Study of Number 30 


He ranked among the bottom six on two of the 
criteria and was within a rank or two on the other 


criteria. He was single, came from a family of 
three children, having one older brother and one 
younger sister; his parents both completed one 
year of college training. They are at present ex- 
tending their college training by taking additional 
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work through the University of Wisconsin Exten- 
sion Division. His birthplace was in a city of ap- 
proximately 50, 000; he lived in this city during 
his elementary and high school experiences. 

When asked what had prompted him to select 
teaching as a profession, he made the following 
replies: ‘‘I’m not sure I have selected it yet!!!" 
and ‘‘I’m a sixth semester senior—plenty of cred- 
its. No major and am undecided about a major. ’”’ 
On the checklist he registered that he felt the 
teaching profession offered economic security and 
that it could be used as a stepping stone to some- 
thing better. He also penciled in that ‘‘other 
courses became too difficult and uninteresting. "’ 
His choice of occupations, had he had plenty of 
money to do anything he wished, would have been 
communications engineer, radio repairman, art- 
ist (oils), and photomicrography. He used the G. 
I. Bill and earned money for all additional expen- 
ses while at college. 

He attended three elementary schools, two high 
schools, two colleges including the University of 
Wisconsin. Besides these, he attended midship - 
man school, which he hated, and radio technic- 
ians’ school, which he liked. 

His non-teaching work experiences included 
that of a laborer, inventorier and dishwasher. 

Of the high school activities that ‘ie was re- 
quired to take, swimming was the only one he 
liked. In college, he learned to like volleyball 
and badminton in addtion to swimming. In high 
school he had a minor role in a class play, an ac- 
tivity which he disliked very much. Activities in 
which he was interested in high school were: Sci- 
ence Club, Camera Club, and radio building. He 
acted as advertising salesman on the high school 
newspaper, and the same year he was campaign 
manager, but he did not like this experience. 

During high school, his reading interests in 
books were along scientific lines. This was con- 
tinued in college. Magazines he liked and read 
were RADIOCRAFT and THE NEW YORKER. 

As a reference he listed ‘‘Louie, the Lug, Lock- 
smith and Banking Expert, Waupun State Prison, 
Waupon, Wisconsin. ”’ 


Case Study of Number 34 


On the four criteria this case ranked high in 
three (highest on two), second on the third and 
fourteenth on the Washburne Social Adjustment 
Inventory. She was single and one of a family of 
eight, having five sisters and a brother older, and 
one sister younger. The mother had an eighth 
grade education, but the father terminated his 
schooling at the fourth grade level. Her life, 
other than while she was in college, was spent in 
a city of less than 39,000. 

She entered teaching because she thought that 
it was a stepping stone to personnel work in high 
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schools or colleges, also because it offered econ- 
omic security, and because she felt that teachers 
have social prestige and were looked up to in a 
community. She also enjoyed working with child- 
ren and young people. She earned about one-half 
of her high school costs and all of her college ex- 
penses. Some fellowships and scholarships were 
included in this. She was valedictorian of her class 
and received the D.A.R. and A. A.U.W. awards. 
At the University of Wisconsin she received a 
scholarship each year. 

During her high school days she washed dishes 
in a cafeteria, cared for children, clerked in a 
grocery store and did general office work. Her 
work experience while she was a college student 
included being a servery employee, a waitress 
(both in summer and in winter), a factory 
employee, and a clerical worker. 

The various activities in which she engaged 
during high school were: swimming, tumbling, 
bowling, class play (actress), debate, extempor- 
aneous speaking, declamatory work, glee club, 
annual staff (humor editor), Latin Club, and stu- 
dent council (junior representative). At college 
she continued being a participant in bowling, swim- 
ming, choir, Crucible (treasurer), Mortar Board 
(treasurer), church social programs, house part- 
ies, Student Board (secretary, also treasurer), 
Church Council (chairman) and house officer. Her 
activities were limited to that of a spectator in 
basketball, debate and football. 

At the high school level she read as many as 
200 fiction books along with some biography and 
travel books. At college, not as many books were 
read in these areas, but her interests expanded to 
include the scientific field. In high school she 
liked the following for light reading: LADIES 
HOME JOURNAL, WOMAN’S HOME COMPANION, 
: ___DAILY TIMES, and the MILWAUKEE 
SENTINEL. In college she turned to LIFE, THE 
CONGRESSIONAL DIGEST, NEWSWEEK, THE 
MILWAUKEE JOURNAL, and the DAILY CARDI- 
NAL. 


Summary of Case Studies 





There did not seem to be many marked differ- 
ences in the case studies of those ranking either 
top or bottom on the several criteria. 

The data did tend to show that the subjects who 
ranked in the top group participated in more extra 
activities in high school and college than those in 
the bottom group. 

Of the cases studied, four stated that they en- 
tered the teaching profession because of economic 
security reasons. This answer was given by all 
three of the bottom group, but was also given by 
the person ranking tops in most of the criteria. 

The top three cases showed that the subjects 
were interested in teaching because they enjoyed 
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working with children, but this reason was also 
given by two of those ranking at the bottom. 

The range in size of city of early residence 
ranged from about 2500 to over 150,000. The size 
of family in which they were reared ranged from 
two to eight. The educational background of the 
parents ranged from the fourth grade level to five 
years of college. The subject ranking highest on 
most of the criteria had parents with the least for- 
mal education. There did not appear to be any 
pattern, however. 


SECTION IV 


Summary, Conclusions and Recommendations 
for Future Research 








This investigation concerns itself with the pos- 
sibility of objectively identifying and measuring 
the primary source traits of personality as they 
are related to teaching efficiency. The subjects 
were a group of thirty-four seniors enrolled in 
the Department of Education, University of Wis- 
consin, majoring in English, history, science and 
home economics. 

The data-gathering instruments used in this in- 
vestigation were nineteen Objective Tests of Pri- 
mary Source Traits, developed by Dr. R. B. Cat- 
tell and the author, and a student Data Booklet de- 
veloped by the University of Wisconsin Teacher 
Personnel Committee. 

The results of this investigation seem to furn- 
ish evidence in support of the following conclus- 
ions: 


1. Of the ten factors measured by the nineteen 
Objective Tests of Primary Source Traits, only 
three show a significant relationship with more 
than one of the criteria, namely, Factors 1, 3, 
and 5. The other significant factors represented 
are Factors 8, 9, and10. The significant correl- 
ations of the various criteria with the specific 
tests representing these factors are: 


a. Total Grade Point Average 
lb Tempo Form/Color 
3a Logical Assumptions 
8b Impairment of Memory 


-. 42 5% level 
. 86 1% level 
-. 40 5% level 


b. Professional Grade Point Average 


lb Tempo Form/Color -. 43 5% level 
2a Questionable Preference -.37 5% level 
3a Logical Assumptions . 37 5% level 
5a Statements Recalled -.50 1% level 
9a Reaction Time -.50 1% level 
10b Perseveration . 30 5% level 


c. Student Teacning 
No significant relationship is observed between 
the criterion of Student Teaching and any ofthe 
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Objective Tests of Primary Source Traits when 
correlated individually. 


. Field Teaching 
7b Two-Hand Coordination 
9a Reaction Time 


-.60 1% level 
-.53 5% level 


. Washburne Social Adjustment 
Inventory 
-.68 1% level 
. 46 1% level 


la Jokes Funny 
oc Fluctuation of Attitudes 


2. Some significant relationship is observed 
between the Judgement of Humor Test and two of 
the criteria. Cluster 2 correlates .36 with Total 
Grade Point Average; Cluster 7 correlates -.58 
with Professional Grade Point Average and -.37 
with Student Teaching. 


3. Intercorrelations of several of the criteria 
were significant at the 1% level of significance. 
Total Grade Point Average and Professional Grade 
Point Average showed a relationship of .96 while 
Professional Grade Point Average and Student 
Teaching correlated by the same amount, .56. 
Field Teaching and the Washburne Social Adjust- 
ment Inventory showed a relationship of .60. 


4. The intercorrelations of the nineteen Objec- 
tive Tests of Primary Source Traits were greater 
between factors than between tests representing 
the same factor. This would tend to show that the 
tests were not very discriminating as to the fac- 
tors that they represented. 

The difference between the means of the top 
and bottom third of the scores on each Objective 
Test of Primary Source Traits was significant at 
the 1% level in sixteen of the nineteen measures. 


3. When totalling the number of times a subject 
made a score which ranked either in the top or bot- 
tom third on a test, the correlation with Student 
Teaching is .52 which is significant at the o% 
level. The relationship with the Washburne Social 
Adjustment Inventory is -.34, significant at the 1% 
level. No significant relationships with Field 
Teaching were obtained. 


7. Using the data at hand, a multiple regres- 
sion equation was set up for certain of the statis- 
tically significant measures. The first of these 
regression equations was constructed for Reaction 
Time, Two-Hand Coordination, and Field Teach- 
ing. This equation produced a multiple R of .67. 
When the scores on the Washburne Social Adjust- 
ment Inventory were included the multiple R in- 
creased to .74. 


8. The six selected case studies, of whichthree 
represent those ranking high on the criteria, and 





(Vol. XIx 


three represent those ranking low on the criteria, 
tend to show that the subjects in the top group par- 
ticipated in more extra activities in high school 
and college than did those in the low group. A|1| 
three of the bottom group stated that they entered 
teaching for economic security reasons, while 
only one in the top group gave this reason. All of 
the cases, except one from the bottom group, 
showed that the subject entered teaching because 
he enjoyed working with children and young people. 


Conclusions 


The Objective Tests of Primary Source Traits 
did not discriminate between the factors, but for 
the most part the individual tests were discrimin- 
ating at the 1% level. 

The objective tests did not discriminate signif- 
icantly when correlated individually with Student 
Teaching. 

The subjects who rated near the top and bottom 
third extremes on the tests the greatest number of 
times tended to rate highest in Student Teaching. 
The subjects with the more pronounced source per- 
sonality traits tend to rate higher in Student Teach- 
ing. 

Certain of the Objective Tests of Primary Sou- 
rce Traits are as discriminating when applied to 
teaching as Total Grade Point Average, Profes- 
sional Grade Point Average or the Washburne So- 
cial Adjustment Inventory. 

Some relationship between Reaction Time and 
the professional area of teaching seems quite evi- 
dent. The correlations with Field Teaching and 
Professional Grade Point Average are significant 
at the five and one percent level, respectively. 
The correlation with Student Teaching is within 
.02 of being significant at the five percent level of 
significance. 

The relationship between Two-Hand Coordina- 
tion and Field Teaching is significant at the one 
percent level. 

These new measures represent a distinct im- 
provement over personality measures employed 
in the earlier investigations such as the one re- 
ported by Gotham. 

Results of a three variable multiple regression 
equation using Reaction Time, Two-Hand Coord- 
ination, and Field Teaching, compare favorably 
with the mure complicated regression equations 
set up by Lins and Rostker. 


Recommendations for Future Research 





In the two years that this investigation has been 
under way, many improvements in the field have 
been developed, and others are in progress. In 
the realm of objective tests of source personality 
traits, there is an instrument on the market which 
measures sixteen factors as compared to the ten 
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used in this study. 
of the findings of this investigation, future research 
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In view of these conditions and 


might well attempt to: 





. Investigate more thoroughly the possible re- 


lationship of teaching success and such physical 
factors as reaction time, body coordination, body 
sway, and body tempo. 


2. Investigate the discriminating qualities of 


new measures of source personality traits as they 
are related to teaching efficiency. 


The data obtained might be quite valuable in not 


only enabling one to better evaluate the merit of 
the individual teacher but might also aid in the 
guidance and selection of candidates for the teach- 
ing profession. 





. Barr, A. 8S. 
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A COMPARISON OF PUPIL TRANSPORTATION 


COSTS UNDER DISTRICT-OWNED AND 


CONTRACT SYSTEMS 


FARNHAM G. POPE 


Iowa State Teachers College 


Two systems of transportation are commonly 
employed to transport school children in the United 
States: the district-owned system and the contract 
system. 

During the school year 1945-46 over 5, 000, 000 
school children throughout the United States were 
transported daily from their homes to school and 
—— for which the states expended $129,756, - 
375. 00.1 Obviously, the sum expended for trans- 
portation has become a significant portion, approx- 
imately 4.5 percent, of our educational budget. 

The relative cost of district-owned and contract 
transportation service has been one of the contro- 
versial points in the administration of school bus 
transportation. If there is a difference in cost 
due to the factor of ownership, it is a matter of 
great importance to school administrators, boards 
of education, and to the people of the statesas a 
whole to know which system is the more econom- 
ical and to know which system provides the more 
effective service. 

A number of transportation-cost studies have 
compared the costs of district-owned and contract 
transportation. In nearly every case, these stud- 
ies find that district-owned transportation is more 
economical than contract transportation. General- 
ly, these transportation-cost studies suffer five 
major limitations which in turn limit the accuracy 
of the cost comparisons made. (1) They frequently 
have failed to enumerate the items of cost included 
in total costs and appear at times to have over- 
looked certain of these costs, such as, deprecia- 
tion costs of vehicles, buildings, tools and equip- 
ment; interest costs for financing bus and garage 
purchases; compensation insurance costs for bus 
transportation employees; and insurance costs for 
garage, and garage tools and equipment. The fail- 
ure to enumerate such items makes it impossible 
for the reader to judge the thoroughness with which 
cost data have been secured. (2) Cost and expend- 
iture often appear to have been used as synonymous 
terms. There is a significant difference between 
these terms that should be recognized. Cost is 
the monetary value of materials used or service 
rendered during an accounting period; while ex- 








penditure is the money paid out for materials or 
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services during an accounting period whether such 
materials or services are used during that account- 
ing period or not. A cost may or may not be an 
expenditure during an accounting period. For ex- 
ample, if a school district purchased and used 100 
gallons of gasoline during the current accounting 
period, its monetary value would be both an ex- 
penditure and a cost during that period. If the gas- 
oline had been purchased during the preceding ac- 
counting period but used in the current accounting 
period, its monetary value would be an expenditure 
during the preceding accounting period and a cost 
during the current accounting period. (3) They 
have failed to state what transportation service— 
home to school, total transportation including 
special trips, or other—the cost data represent. 
(4) It is questionable whether previous transpor- 
tation-cost studies have compared costs for com- 
parable district-owned and contract systems of 
transportation. Generally, studies have compared 
average cost data for all district-owned transpor- 
tation with average cost data for all contract trans- 
portation without attempting to select for their 
comparisons schools that are as alike as possible 
in the number of pupils transported, the number 

of vehicles operated, the number of miles of daily 
route and in other factors known to affect the costs 
of transportation. It is recognized that transpor- 
tation costs tend to be lower where larger numbers 
are transported, when larger vehicles are used 
and, in unit costs considering mileage, where bus- 
es are operated a greater number of miles. There- 
fore, it is important in comparative cost studies 
that transportation systems as nearly alike as pos- 
sible are compared. (5), They have not considered 
the quality of the service rendered in the transpor- 
tation-cost comparisons made. 








A Transportation-Cost Study Conducted. 





The writer recently made a transportation-cost 
study in New York State with the following purposes: 
(1) To overcome, insofar as possible, the limita- 
tions of previous transportation-cost studies, (2) 
to determine which system, district-owned or con- 
tract, is the more economical, and (3) to deter- 
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mine which system of transportation, district- 
owned or contract, renders the more effective 
service. 


Techniques for Collecting the Data Used in the 
Study. 


The major limitations of previous studies held 
certain implications for the techniques to be used 
in this study. The techniques for meeting these 
limitations are reviewed below. 





What Are the Items of Cost Included in Transpor- 
tation Cost? 





It is obvious that the items of cost included in 

total transportation cost must be the same for the 
contract systems and the district-owned systems 
if the results are to be comparable. An analysis 
of costs to contracting districts in New York State 
showed the items of total cost for home to school 
transportation to be: (1) The aggregate contract 
price, (2) costs incident to making contracts, such 
as, advertising for bidders, lawyers fees and the 
like, (3) insurance costs where insurance is paid 
for by the school district, and (4) administrative 
costs for tasks performed by school personnel. 
It was assumed that the contractor includes de - 
preciation in the contract price; if he does not he 
is operating on an unsound basis. However, itis 
possible that contractors, at times, do not real- 
ize the importance of depreciation. 

The ‘‘Classification of Accounts’’ presented as 
Exhibit I in ‘‘Cost Accounting of Pupil Transpor- 
tation’’2 by Tisinger and Wintz, was used as a 
checklist in determining costs incurred by dis- 
trict-owned systems of transportation. The cost 
items for district-owned transportation were re- 
corded in the following group classifications: 


Contract transportation, subsidary to district- 
owned. 

Driver’s wages. 

Driver’s and mechanic’s compensation in- 
surance. 

Gas, oils and greases. 

Tires, tubes and chains (no labor included). 

Maintenance and repair of vehicles (includes 
mechanic’s salary). 

Maintenance and repair of garage. 

Other expenses (lawyer’s fees, meals for 
bus drivers, other). 

Emergency transportation (cost for providing 
transportation when regular facilities were 
inoperative). 

Storage (garage rent). 

Bus insurance: liability and property damage. 
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Bus insurance: fire, theft, and collision. 

Garage insurance: fire and theft. 

Depreciation on vehicles. 

Depreciation on garage 

Depreciation on tools and equipment. 

Interest on average outstanding indebtedness, 
garage and buses. 

Administrative costs, for school-paid per- 
sonnel. 


With the exception of administrative costs for 
tasks performed by school-paid personnel, the 
enumerated costs were secured, from state re- 
ports or during visits to the school, for each con- 
tract and district-owned system, and cost com- 
parisons made. Estimates of administrative costs 
were secured for 18 district-owned systems and 
for 16 contract systems; however, in the opinion 
of a number of the school administrators, these 
estimates were not sufficiently reliable to war- 
rant their inclusion in the cost data for compar- 
ative purposes. This constitutes a limitation of 
this study that later studies should seek to over- 
come. 


The Term ‘‘Cost’’ Defined. 





The term cost has previously been defined as 
the monetary value of materials or services used 
within a specified accounting period (usually from 
July 1 to June 30). 


The Transportation Service for Which Costs were 
Compared. 


An analysis of school transportation contracts 
in New York State indicates that such contracts 
are generally made for conveying pupils from 
their homes to school and their return at the end 
of the regular session, and that at times no ad- 
ditional transportation, such as transportation to 
athletic events, field trips, etc. , is furnished at 
public expense. This study compares transpor- 
tation-costs for service only from home to school 
and return. 





Selecting Comparable District-Owned and Con- 
tract Systems. 








One could conceivably seek comparability of 
conditions between groups for district-owned and 
contract schools; or, one could seek comparabil- 
ity between individual district-owned and contract 
schools. During the school year 1946-47, 34 of 
the 335 central schools in New York State trans- 
ported their pupils by means of contract vehicles 
only. The study proposed to match each of the 





2. R. M. Tisinger and G. W. Wintz, “Cost Accounting of Pupil Transportation,” in J. E. Butterworth 
and V, Ruegsegger, Administering Pupil Transportation (Minneapolis: Educational Publishers, 1941), 





p. 161. 
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34 contract systems with a district-owned system 
as nearly like it as possible, and to compare the 
home to school transportation-costs for these 
systems of operation. Four factors known from 
previous studies$ to affect the cost of transporta- 
tion were selected as criteria for matching the 
34 contract systems with district-owned systems 
as nearly like them as possible and certain arb- 
itrary limits in difference were allowed: (1) Num- 
ber of registered pupils who were transported— 

a difference of no more than 50 pupils; (2) number 
of vehicles operated—the same number or a dif- 
ference of no more than 50 seats; (3) economic 
area based upon prevailing wage rates for county 
truck drivers in public works construction—a dif- 
ference of no more than 15 cents in wages; and 

(4) daily route mileage—a difference of no more 
than 25 miles. School districts transporting 90 
percent or more of their pupils with district-owned 
facilities and contracting for no more than three 
passenger-car sized vehicles were considered to 
be operating district-owned systems of transpor- 
tation. Contract systems were matched with dis- 
trict-owned systems falling within the arbitrary 
ranges whenever possible; the remaining contract 
systems were matched with district-owned sys- 
tems that most nearly met the ranges of the cri- 


teria. 


Measuring the Quality of Transportation. 





The quality of the transportation service rend- 
ered by a transportation system should be a more 
fundamental concern of the school authorities than 
is the dollar cost of that transportation. The Pu- 
pil Transportation Score Card, 4 prepared by Vir- 
gil Ruegsegger, was used in a slightly modified 
form to measure the quality of transportation ser- 
vice rendered by the 34 district-owned and 18 of 
the contract systems of transportation included 
in the study. 


Techniques Used in Securing Certain Items of 
Cost. 





The school district owning its transportation 
facilities spends money for materials that frequent- 
ly are not entirely used up during the fiscal year 
in which they are purchased. Thus, costs and 
expenditures frequently are not the same; further 
the district-owned transportation system frequent- 
ly uses its vehicles for purposes other than home 
to school conveyance. Certain items of expend- 
iture, reported to the State Department of Educa- 
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tion, generally proved to be items of cust for home 
to school service: Contracts for home to school 
transportation, driver’s wages, emergency trans- 
portation costs, storage rent, other expenses, and 
insurance costs except driver’s and mechanic’s 
compensation insurance. The remaining costs 
were unavailable; accordingly, techniques were 
developed to secure cost figures for home to 
school transportation service. Frequently it was 
necessary, first, to secure the costs for the en- 
tire transportation service and then to pro-rate 
the costs for home to school service on the basis 
of the relationship between total mileage for home 
to school service. That is, if the home to school 
service mileage was 90 percent of the total mile- 
age, 90 percent of the total cost was the cost for 
home to school service. 


Administrative Cost. 





Despite the fact that the estimated administra- 
tive costs secured in the study were not sufficient- 
ly accurate to justify their use, a statement of the 
technique used may be of value to future research- 
ers. The United States Office of Education has in- 
dicated that these Administrative Costs should be 
secured®5 but has not suggested a uniform proced- 
ure for doing so. 

The writer attempted to list all the administra- 
tive tasks occuring under the two systems of op- 
eration. The administrative tasks were divided 
into two types: routine tasks—those likely to be 
performed daily or weekly; and, non-routine or 
seasonal tasks—those tasks performed only once 
or twice a year, such as budgeting and State Re- 
ports, and seasonal tasks such as checking win- 
ter road conditions. The administrator was ask- 
ed to keep a detailed record of time spent in per- 
forming routine tasks for a period of two weeks 
and to estimate the time spent during the year in 
performing non-routine tasks. The writer sug- 
gests that this device may secure a more reliable 
estimate of the time spent in performing admin- 
istrative tasks if more than one period is used to 
check the time spent in performing routine tasks, 
and if estimates of time for non-routine tasks are 
requested at the time these tasks are being per- 
formed. 


Gasoline, Oils, and Greases. 





The costs for total mileage were first obtained. 
Four methods of securing these costs were used, 
depending upon the records available: (1) Where 





3. J. BE. Butterworth and Virgil Ruegsegger, Administering Pupil Transportation (Minneapolis: Educa- 





tional Publishers, 1941), pp. 121-127. 
4. Ibid., pp. 51-86. 


5. 







U. S. Office of Education, Federal Security Agency, Uniform Records and Reports for Pupil Trans- 
portation, First Revision (Washington, D.C.: Government Printing Office, 1948), p. 7. 
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schools recorded the amounts used and their val- 
ue, the sum of the values recorded were used; 

(2) where inventory records were available, costs 
for total mileage were obtained by summing the 
value of the inventory on July 1, and the amount 
purchased during the fiscal year, and subtracting 
from this amount the value of the inventory on 
June 30 of the next year. If gasoline was used for 
purposes other than school bus operation (lawn 
mowers, etc.), its value was also subtracted from 
the value of the beginning inventory and the value 
of the amount purchased; (3) where all gasoline, 
oil, and greases were purchased ‘‘at the pump”’ 
the sum of these purchases is the cost; (4) where 
only records of amounts used were available, the 
prices paid per gallon or per pound were obtained 
from the voucher records. Costs were obtained 
by multiplying the amount used by the average cost 
per gallon or per pound. 

The costs of gasoline, oil, and greases forhome 
to school service were estimated from the costs 
for total mileage by multiplying the costs for total 
mileage by the percentage the home to school mil- 
eage was of the total mileage. 


Driver’s and Mechanic’s Compensation Insurance. 





Premium payments for employees’ compensa- 
tion insurance are based upon the estimated wages 
they will receive. Since these estimates of wages 
are not exact, the premium error is adjusted in 
the next premium payment. Therefore, driver’s 
and mechanic’s compensation insurance costs 
were secured by applying the rates to the actual 
wages received. 


Tires, Tubes, and Chains. 





Efforts were made by the writer to locate rec- 
ords of tire mileage service on school buses or 
buses operated similarly to school buses. None 
were found. M. G. Pattington* estimated the life 
of a school bus tire to be 25, 000 miles. 6 The 
25, 000 mile figure was used. This expected life, 
in the opinion of school bus mechanics and owners 
of fleets of buses operating similarly to school 
buses, is a reasonable estimate. The tire and 
tube costs for a school were based upon the prices 
paid by each school and were figured in the follow- 
ing manner: The total home to school mileage for 
the fiscal year 1946-47 was divided by 25, 000 
(miles) to give the number of sets of tires worn 
out during the fiscal period. Since some buses 
use 4 tires and others 6, the sum of the number 
of tires used by all buses in the fleet was divided 
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by the number of buses to give the average num- 
ber of tires per bus, or per set. The value of the 
average tire and tube was obtained by dividing the 
sum paid for all new tires and tubes (or recaps, 
depending upon the purchasing practices of the 
school) for all buses by the total number of tires. 
The tire costs for home to school service were 
obtained by securing the product of tires per set 
x number of sets worn out X the cost of the aver- 
age tire and tube. 


Maintenance and Repair of Vehicles. 





Since the cost was defined as the value of ma- 
terials and services used during the fiscal period, 
it was necessary to consider the value of parts, 
repairs and services paid for in previous years 
and that were still giving service during the fiscal 
year 1946-47. Had records been available to en- 
able one to determine the life of a repair part or 
job for each particular vehicle, it would have been 
desirable to delve into the past and present rec- 
ords, amortize the expenditures over the life of 
the repair part or job, and allocate as costs the 
value of parts and materials used up in 1946-47. 
Unfortunately, such records were not available. 
Another method of determining the costs for any 
one year is to establish the average length of life 
of a repair job or part and amortize expenditures 
on the basis of this established average length of 
life. It was found that the length of life of parts 
varies widely, depending upon the make of the ve- 
hicle, the operator, the conditions of operation 
and such factors, making this method of securing 
costs impractical. 

Since average-length-of-life information was 
not available and records on expenditures for parts 
and repairs were inadequate, it was proposed to 
average expenditures over a sufficient period that 
expenditures for major repairs and parts couldbe 
assumed to have been made. A unit cost figure 
determined for each year was averaged over the 
period of the study and applied to the units oper- 
ated during the fiscal year 1946-47. 

The expenditure per-seat was used as the unit 
of cost. A period of 5 years was chosen as the 
period of study on the basis of limited data indi- 
cating that the average school bus in New York 
State operated in the neighborhood of 9, 000 to 10,- 
000 miles in 1946-47. In the opinion of mechanics 
and bus operators, major repairs, such as front 
wheel assembly, shock absorbers, fuel pump, 
steering connections, shackle bolts, clutch, dif- 
ferential repairs and other major repairs, occur 
in the neighborhood of 50, 000 miles. 





* Assistant Education Supervisor, Finance Division, New York State Department of Education. 





6. M. G. Pattington, “What It Costs to Operate That School Bus Fleet," American School Board Journal, 
CXII (March 1946), pp. 42-44. 
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The procedure used to secure the maintenance 
and repair costs for home to school service is as 
follows: The total expenditure for maintenance 
and repair for all buses for each year was divid- 
ed by the number of seats operated that year to 
obtain the unit-seat expenditure. The unit-seat 
expenditures for the five year period were sum- 
med and averaged; the average unit-expenditure 
was multiplied by the number of seats operated in 
1946-47 to give the computed total cost for main- 
tenance and repair. Maintenance and repair costs 
for service in addition to home to school and re- 
turn were not taken out since it was assumed that 
most of the maintenance and many of the repair 
jobs would have been necessary regardless of the 
extra use made of the buses. 

This procedure, while not giving a strict cost 
figure, assures the investigator that ‘‘extra-ord- 
inary’’ expenditures occuring in any one year will 
be amortized over the approximate length of life 
of the repair purchased. The procedure is based 
upon the reasoning that, in order to determine the 
true cost of operating a vehicle for a fiscal period, 
the total expenditures made during the life of the 
vehicle should be divided by the number of fiscal 
periods in the life of the vehicle. This technique 
assumes that expenditures averaged over a full 
cycle of repairs necessary to keep the school bus 
operative represents valid maintenance and re- 
pair costs. 


Maintenance and Repair of Garage. 





The same procedure used to secure mainten- 
ance and repair costs for vehicles was used to se- 
cure the maintenance and repair costs for the gar- 
age. Unit-seat expenditures were averaged over 
a five-year period and the five-year mean expen- 
diture per seat was multiplied by the number of 
seats operated during 1946-47. 


Depreciation. 


The total of the gross costs of buses operated 
in 1946-47 was depreciated in accordance with 
State policy, 7 by the straight-line method over 
an estimated 10-year period of life; garages were 
depreciated, in accordance with State policy8 over 
a period of 20 years for separated garages and 
30 years for garages built in the school building; 
and garage tools and equipment were depreciated 
over an estimated 10-year period of life. 9 
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Interest Costs on Average Outstanding Debt. 





The procedure for determining the interest 
charge for capital outlay for buses and garages 
considered the financing policies of the individual 
school and the interest rate paid for this financing. 
If a school paid cash for buses, no interest charge 
was made. However, schools in New York State 
commonly bond for both bus and garage purchas- 
es. When this was the case, the average outstand- 
ing debt over the bonding period was determined 
and the rate of interest paid applied. The aver- 
age debt x the number of years of bonding x the 
interest rate gives the total interest paid over the 
period of the bond issue; the total interest pay- 
ment divided by the life of the bus or garage pur- 
chased gives the interest charge for one year. 


Annual Per Pupil Cost the Basic Unit Measure. 





Assuming that contract and district-owned sys- 
tems of transportation were perfectly matched as 
to the factors used in determining costs, a con- 
sistent relationship would exist between each of 
the contract and district-owned unit costs for two 
matched systems. For example, if the contract 
annua! per pupil cost were to exceed the district- 
owned annual per pupil cost by 5 percent, the con- 
tract bus mile cost would also exceed the district- 
owned bus mile cost by 5 percent. This is true 
where matching is perfect because the denomina- 
tor in the formula for each unit cost is the same 
for each pair of matched contract and district- 
owned systems. Thus, two systems, one contract 
and the other district-owned, each transporting 
200 pupils, 40,000 miles during the school year 
will have 200 as the denominator in the annual per 
pupil cost formula, 40,000 as the denominator in 
the bus mile formula and 40, 000 x 200, or 8, 000, - 
000 as the denominator in the per pupil mile form- 
ula. Therefore, where matched systems are 
compared, one unit measure is as effective as 
another unit measure for comparative purposes. 
Perfect matching of district-owned and contract 
systems was not possible in the study; however, 
contract systems were matched with district- 
owned systems as nearly like them as was poss- 
ible. Since it is not known whether a variation of 
50 pupils registered transported is more or less 
influential in its affect on cost than is a variation 
of 25 miles in daily route, the selection of the 
basic unit cost was somewhat arbitrary. Annual 
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per pupil cost was selected as the basic unit cost 
because average daily attendance is the unit meas- 
ure most frequently used to express other school 
costs, such as, instructional costs, operation of 
building costs, etc. 


Raw Costs and Real Costs. 





Raw costs in school bus transportation may be 
jefined as the monetary value of materials used 
and services rendered during a specified account- 
ing period, without consideration being given to 
the quality or effectiveness of the materials and 
services purchased. Real costs in school bus 
transportation are defined as the monetary value 
of materials used and services rendered during a 
specified accounting period, in terms of the qual- 
ity of the services and materials purchased. 


The Findings of the Study. 





The study found the mean raw annual per pupil 
costs for all contract systems to be $49.28, and 
the mean raw annual per pupil cost for all district- 
owned systems to be $43.72, a difference of $5.56, 
or nearly 13 percent. However, the contract med- 
ian raw annual per pupil cost was $1.83, or ap- 
proximately 4 percent lower than the district- 
owned median annual per pupil cost of $44.07. The 
critical ratiol0 is useful in determining whether 
or not there is any significant difference between 
two groups of costs over and above the differences 
attributable to chance. Ordinarily, a difference 
of three or more times the standard error is con- 
sidered a significant difference. The critical ratio 
of difference between the mean district-owned and 
contract raw annual per pupil costs of 1.75, indi- 
cates that there is no significant difference inthe 
raw annual per pupil costs for district-owned and 
contract systems of transportation. 

The mean district-owned quality score was 
834.7 of a possible 1000, and the mean contract 
quality score for 18 systems measured for qual- 
ity was 835.7, a difference of less than 1 percent 
of the total possible score. The slight difference 
found in the quality of district-owned and contract 
transportation is possibly due in part to the high 
standards demanded by the New York State Public 
Service Commission, whose personnel make in- 
spections at least every four months. 

Annual per pupil costs divided by the quality of 
service score, give a ‘‘real-cost’’ measure, the 
unit of cost per unit of quality. Annual per-pupil- 
per-unit-of-quality costs were projected to give 
the annual per pupil costs when perfect quality of 
transportation service is assumed. Annual per 
pupil costs which consider the quality of transpor- 
tation service rendered are real annual per pupil 
costs. The mean real annual per pupil cost when 
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perfect quality is assumed was found to be $55.94 
for the 18 contract systems and $50.76 for the 
matched district-owned systems. The median 
real annual per pupil costs were $47.37 and $50- 
. 24 respectively. The critical ratio of the meang 
of the real annual per pupil costs when perfect 
quality is assumed does not indicate a significant 
difference in the district-owned and contract rea] 
annual per pupil costs when perfect quality of ser- 
vice is assumed. 

The mean raw annual per pupil cost of $41.68 
for the 13 systems that contracted with one firm 
or individual is approximately 30 percent lower 
than the mean raw annual per pupil cost of $53.98 
for districts that contracted with more than one 
firm or individual. 


Conclusions. 


The findings of the study permit the following 
conclusions: 


1. When all items of cost are included, no sig- 
nificant difference is found in the raw costs or in 
the real costs of district-owned and contract sys- 
tems of transportation. That is to say, the con- 
tract costs and the district-owned costs found in 
this study are samples of a similar population of 
costs and these costs are similarly distributed 
over that population. 


2. There is but a slight difference, less thana 
one percent difference of the total possible score, 
between the scores of the quality of service ren- 
dered by district-owned and contract systems of 
transportation in the central schools of New York 
State as measured by Ruegsegger’s Pupil Trans- 
portation Score Card. 

(3) The findings indicate that there may be ap- 
preciably lower contract costs where a school dis- 
trict may contract with one firmor individual, than 
where a district contracts with more than one firm 
or individual. 

If these data for New York State for the year 
1946-47 are representative, the school adminis- 
trator and the board of education can not know 
which system of transportation, district-owned 
or contract, will be cheaper for a specific school 
district. A careful study of probable costs under 
district-ownership and a survey of probable con- 
tract prices is called for before a school district 
can know which system will be the more econom- 
ical. The administrator and the board of educa- 
tion can reasonably demand as good a quality of 
transportation service from a contractor as could 
be attained under district-ownership. The quality 
of the transportation service purchased should be | 
given fully as much consideration as the dollar 
outlay it will entail. 





10. The critical ratio is a statistioal measure of the relationship between a difference figure, such 
as between two means, and the standard error of that difference. 








